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TECHNICAL REPORTS

R-001
Beach Soil Stabilization, Aniline-Furfural Method, Sep 1950,
R. H. Henley, H. J. Sieland, E. R. Holden, AT] 209350

Field tests using the Winterkorn Aniline-Furfursl
procedures for beach soi1l stabilization are described. The
use of various accelerators 1s discussed, and recommenda-
tions are made for further investigation of the use of
resins for the stabilization of beach sand.

The mechanical equipment used to stabilize the sand in
4 single continuous opera'ion is described, and information
obtained shows the need for extensive modification of the
proportioning aad mixing machinery prior to further full-
scale field studies. Operational character:stics desirable
for new design are outlined.

R-002

Temporary Protective Shelter. Construction and Performance
Tests, Aug 1950, E. P. Donoghue, E. H. Moser, W. Viessman,
ATI 209383, PB 154617

Tests were made at the proving ground, Port Hueneme,
Calif., during the susmer of 1949. The data, results and
recommendations contained 1n the report deal with the
mechanical test, the evaluation of the structure and equip-
ment, and the results obtained by pressurization. Data on
the biological and chemical aspects are reported separately
as Camp Detrick Special Report No. 133, attached as Appendix
A.

The structure as modified was generally suitable for
the purpose, although shower and toilet facilities were
limited. From a ventilation and air conditioning point of
view, the air conditioners and collective prctectors were
found to be sufficient to meet the requirements based on a
simulated occupancy of 50 persons at rest, and the building
was effectively pressurized in accordaace with the specifi-
cations.

R-003

Some Theoretical Considerations Concerning Radiation From
Overhead Transmission Lines, June 1958, A. M. Intrator,
ATI 209384, PB 154618

An experimental program planned by U.S. Naval Civil
Engineering Research and Evaluation Laboratory to investi-
gate wmethods of suppressing radiation from overhead power
lines called for the use of some new techniques. To under-
stand the problem more fully and to obtain information
useful in planning the tests, a review of the theory of
radiation from overhead lines was made and the theory used
to compute values and coastruct curves of the radiation
field pattern within 3000 meters of a 3-wire transmission
line 2000 meters long with ground return through the earth.
It is assumed that the line acts as a horizontal transmit-
ting antenna and that both the transmitting and receiving
anteana are relatively close to the ground. Omly the sur-
face wave need be considered under these conditions.

It is concluded that radistion from power lines is
directional along the axis of the line and that the field
strength decreases rapidly with distance from the line.
Interference caused by the coupling of spurious energy to
pover lines will be slight at very high frequencies. Radia-
tion will more likely be greater from transmission lines
with grounded-neutral, wye-connected transformers at both
ends than from other systems.

R-004
(not published)

R-005
(not published)

R-1

R-006
Experimental Arctic Operation Hard Top 1, 1953, Jan 1954,
E. H. Moser, AD 55160, PB 157964

A small U.S. Naval construction detschment was aair-
lifted in midwinter 1953 by the U.S. Air Force to the Green-
land ice cap where during a 90-day period they built s camp,
assembled construction equipment, and compacted a mile-long
snow runway using the pulvimixer-roller processing tech-
nique. After two failures, a snow runway was developed that
successfully supported & C-47 aircraft on wheels while
landing, taxiing, and taking off.

Factual data was collected and snalyzed on logistical
problems of personnel, material, movement, communications
and supply, camp construction, maintenance, and the human
factors involved in arctic camp life, and, the development
of a mechanical process for compacting a snow mat overlying
soft deep snow that is capable of supporting wheeled cargo
aircraft.

R-007
Experimental Arctic Operation HARD TOP II, 1954, Dec 1955,
W. R. Reese, AD 121609

A U.S. Naval Construction detachment, slightly larger
than that of the previous year, went by surface sovesent in
midwinter 1954 to the Greenland ice cap location of HARD
TOP 1, where during a 99-day period they rehabilitated and
enlarged the camp, constructed a runvay systes of main snd
suxiliary runways with other useful areas using several
variations of the pulvimixer-roller technique. Successful
C-47 operationsl tests were conducted.

Further evaluation was made of logistical probleas,
including personnel, materiel, staging, movement and sup-
port, camp construction, maintenance, and human factors and
a mechanical process for coastruction of runways by compact-
ing snow.

R-007 Supplement
Experimental Arctic Operation HARD TOP 11, 1954, Supplement,
Dec 1955, W. R. Reese, AD 125059

Heavy aircraft operational tests and equivalent load
cart tests on the main runway during operation HARD TOP II,
although limited in success, pointed the way toward a method
of further development of surface hardness in snow compacted
runwvays. The tests showed the hampering effects of packed
overburden, surface levelness variation, runway grade, and
increasing snow surface temperatures. Sose runvay surface
loading dsta were developed. Modification of the compaction
tester to provide more realistic loadings is recommended.

R-008
Evaporative Cooling of Internsl Combustion Engines, Jan
1958, E. J. Beck, PB 134357, AD 163134

This paper deals with the desirability and feasibility
of cooling internal combustion engines by sllowing the
coolant to boil, then separating and condensing the vapors
in a closed cycle st atmospheric or slightly higher pres-
sure.

The general conclusion reached is that cooling by
boiling is in practically every respect a superior process,
and will prevent the accelerated wesr and sludging associ-
ated vith cold ambient temperature or light loads. Some
poten.ial fuel savings are seen through reduction of suxil-
iary pumping and fan power.

It is further concluded that the system can not be
applied without hesitation to any and all engines, but that
the process whereby specific engines may be exsmined for
vapor cooling is simple and direct. Some tentative design
data for application are proposed.
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R-009
Squav  Valley Winter Trials, 1957-1958. Compacted-Snow
Paching Lot Study, Sep 1958, J. E. Dyhinms, R. C. Cottin,

E H Moser, AD 205459, PB 137880

Using coaveational Navy snov-compaction equipment, o
small parking lot was built in sid-February 1958 on & 5-ft
saow pack overlaying well-drained tlat terrain 1n Squaw
Valley Betveen 8 to 23 March, private cors snd interstate
busses used the lot on six occasions for all-dey parhing,
and the Navy regularly tratfichked the lot with wheeled
vehicles Msintaining an asdequate surface for Ltrattac
during heavy reins, long vers spells, high suvlar radsation,
and nev snowfalls wes the most critical problem encountered.

it wvas found that a /2 in. surface cover of savdust
preserved the compacted-saov sat during rsin storms, werm
spells, and periods of high solar radiation. Furthermore,
the sewdust contributed to betler traction and sale-driving
conditions. Recovery of the lot following snowfallsrequired
a varying effort, and setup time ranging from one hour to a
tull day, depending upon the depth of nev falls and ambient
temaperstures

R-010
Concrete Jacheting of Timber Piles Below the Water Line, Dec
1958, D. ¥ Griffin, J. M. Hayhoe, R. B. Mclntosh,AD 221813L

The Laboratory was requested to investigste various
pile jacketing metheds to determine the most economical
sethod. The most economical method was determined in terms
of an evaluation and feesibility atudy on & laboratory scale
rather than by an analysis of actusl coastruction costs
Five specific jacketing methods were suggested for consider-
ation. Tests of three of the suggested methuds are reported
herein. In addition, seversal modifications of these methods
vere i1avestigated. As a result of experience gained during
these tests 1t vas councluded that under the criterion estab-
lished, the remsining two methods would be prohibitively
expensive and could be eliminated from further considera-
tion.

R-011
Acid Injection Preveats Scale in Vapor Compression Distilla-
tion Units, Dec 1958, J. S. ¥Williasms, AD 203971, PB 151599

The Laboratory has developed a method of intermittent
scid injection to prevent scale 1a vapor compression distil-
lation units. In response to a Bureau request tfor an
in-service type evaluation of the equipment on a Navy Stock
Usit, a 1,000-hr test was performed on an 85-gph model.
Results of this teat substantisted the successful experi-
ments on prototype units performed earlier. [t was found
that 1.5 1b ot sulfuric acid per 1,000 gal of water produced
would heep the unit free of scale. Based on the test, it 1s
concluded that iatermittent injection i{s the best method of
scale preveation for units nov in stock, and the Laboratory
recommends that these units be modified to include the acid
feeder. The Laboratory inteads to continue descaling inves-
tigations in conjunction with other phases of the distilla-
tion progras.

R-012

Electrolysis of Sea Water, of Sea Vater Fortified With Salt,
and Fresh (Tap) Water Fortified With Salt, Dec 1958, T. Roe,
A. E. Heana, H. Hochman, AD 201641, PB 140029

The Naval Civil Emgineering Laborstory was requested by
the Chief of Civil Engineers, U.S. Navy, to investigate the
practicadility of producing sodium hypochlorite decon wmi-
nating solutions by the electrolysis of sea water, ihus
eliminsting the logistic and storsge problems associated
with the production of hypochlorite from chlorine andalkali,
and the deterioration of stored hypochlorite. The Labora-
tory work iacluded development of equipment and processes
for the production of sodium hypochlorite by the electroly-
sis of sea water. This paper presents experimental data

which shows the estent te which sodium hypochlorite can be
produced for decontasination purposes by the electrolysis of
sea water, sea water fortified with salt, and fresh (tap)
water fortified with salt. The resulta of twenty-five test
runs are listed. Using sultiple pans operation, two peral-
le! plate cells can produce o maximum of 2.03% (20,300 ppm)
svallable chlorine !{rom sea water naturated with salt, if
the 1nitial solution temperature 1s matntained throughout
the operativn by the use of heat exchangers between cells
Under the same conditions, a saximum of 1 553 (15,500 ppm)
available chlorine can be produced from fresh (tap) wvater
saturated with salt, and a meximum of 0 82% (4,200 ppe) can
be produced trom ses water.

R-011

Iefluence of Grade of Steel on Blast Kesistanie of Rein-
torced Concrete Beams, Jan 1959, W A. Shaw, J. R. Allgood,
AD 201109, PB 140058

In this paper a method 13 presented tor determining the
influeace of the grade of reinforcing steel on the blast
resistance of reinforced concrete beams. Based upon prese-
lected critersa ot tatlure, the peak dyunemic load-carrying
capacity 13 calculated for beams of a given configuration,
but having different percentages and grades of resnforcing
steel. These calculations are made for bhlast-type loads ot
different duration From plots of the results, 1t 15 shown
that the suitability of various grades of reinforcing steel
will depend primarily upon the saximum permissible deflec-
tion, the characteristics of the loading, and the amount of
tension steel used.

R-014

Strength Tests of Aircraft Mooring Eyes in Concrete Pave-
ment, Dec 1958, J. E. Smath, J. E. Schroeder, AD 203482,
P8 138700

mooring eyes
Three sizes

Knowledge of the strength of aircratt
tnstalled in concrete runway aprons was needed.

ot two types of eyes designed by BUDOCKS were teated to
determine their holding capacities and their relative
werita. Three directions of pull were used in the tests,

all loads being applied at an angle of 30 degrees to the
horizontal.

The two types of wmooring eyes performed equally
Fatlures occurred in the steel bar in 95% of the tests
Holding capacities varied trom about 12,000 1db to about
70,000 1b, depending on the mooring ey~ size and the direc-
tion of the pull.

It was concluded that failure will occur in the steel
1f the eye is placed in guod quality concrete of sufficient
thickness. It was recommended that chuice of eye type be
based on cost of fabrication and ease of placement.

R-015
LST Multiple Pile Driving Rig (Barge Mounted), Feb 1959,
J. J. Hromadik, R. C. Towne, AD 250600, PB 140030

Due to the unavailability of an LST, 1t was decided to
test the general fesaidbility of the multiple pile driving
concept on a pontoon barge, prior to testing on an LST.
Alterations to the design were submitted by the contractor
for the purpose of mounting the driving assembly on the
stern of a double-tier, 10x24 pontoon barge. Subsequently,
the fabrication and mounting of the multiple pile driving
rig was accomplished at, and by, the Laboratory.

The engineering evaluation consisted of mooring studies
and the driving of pile bents. Results of these tests
indicated that the mechanical snd structural design was
unsatisfactory and that satisfactory mooring of the barge
for pile driving operations was virtually impossible within
practical and economic limitations. [In view of the test
results, further testing on an IST is not warranted.



R-016

Plastic Spliciag Systems for Plastic or Lead Covered Elec-
trical Cable, Apr 1959, M. J. Sherry, G. M. Ssndquist,
AD 213206L

Several plastic spliciag sytems for electrical cadie
vere evaluasted ¢ . determine their suitadbility for splicimg
lead, rubber, asw’ olastic imsulsted cedles. The materisls
vere tested for wechanical streagtk, electrical imsulsting
properties, resistaace to uging, acii, alhali, ozose, best,
fleme, and moisture, sad for esse of spplication and perfor-
saace in service. The plastic splicing systems failed in
tests for flemmebility, and flexibility at low temperatures;
bowever, it is considered that they will be suitsdle for
sany applications with considersble saving i1n time, slthough
the cost of the materisls is somevhat higher thsn the stan-
dard taping msethod. The Mianesots Minimng and Manufacturiag
Company's "“Scotchcast" system, using prepared molds, proved
to be simplest and most effective to use. It is recommended
that informstion om plastic splicing systems be included in
future BUDOCKS wesnuals and imstructioas coveriag use of
electrical cables, and that NAVDOCKS Specification 9YG by
revised to allow use of plastic splicing materials where
flammability and low temperature flexibility sre mot criti-
cal considerstions.

R-017
Engineering Evaluatios of Large Steel Pontoons snd Bow/Stern
Poatoons, Fed 1959, J. J. Traffalis, AD 205591, PB 140057

The U.S. Naval Civil lagineeriang Laboratory conducted
engineering tests oo some large (10-ft x 6-ft) steel pon-
toons to determine their suitadility ss replacements for the
present WL (S-ft x 7-ft x 5-ft) steel poatoon. Six large
poatoons asnd two bov/stern pontoons were procured by the
Bureau of Yarde and Docks snd sent to the Laboratory for
test snd evaluation. .

When compsred with the standard NL (Navy Lighter)
poatoon structure with equivalent deck area, the large
poatoons (1) sre structurally adequate, (2) have a 10%
greater reserve buoyancy, (3) are approzimately 40% heavier,
sud (4) casn be assembled into a barge more rapidly if a
20 ton crane is available.

Diffi ulties encountered during the fadbrication of the
large pontoon and the assembly of the poatoons into a barge
were due to: (1) variation in plate sizes, (2) deformstion
of pressed steel panels, sad (3) jigs mot being used during
the fabrication of the poatoons. Heavy duty equipmeant not
usually available st advance bases is required during the
fabrication of the individual pontoons and in the assesbly
of the poatoous into barges.

R-018

Polar Base Transportstion snd Materisl Handling Equipment.
Portable Loading Platfore, Mar 1959, J. B. Camm, AD 205592,
PB 140031

The Laboratory wvas imstructed by the Chief of Civil
Ingineers to develop a portable loading platform, primerily
for the on-and-off loading of R4D (C-47) aircraft ia polar
regions. Ia 1953, s beavy, cumbersome platform of steel and
tisber comstruction was used in the NARD TOP | operation.
It was reported to be a very valusble unloading aid in the
pioseer phase of this operation. The Air Force also used
this same platform for Operstion Mint Julep snd on the
Arctic Ice Island T-3. They were satisfied with the unit
and its successful application.

This report covers the final development of s platform
incorporating refinemeats to the Deep Freeze | model for
production-shop fabrication and incorporating other modifi-
cations found necesssry during initisl performance tests
conducted at the Lsborstory.

Evaluation of the third and final model of the platfora
showvs that the weight saving of 1,785 1b achieved by rede-
sign of the NARD TOP unit does mot affect the serviceadbility
or structural adequacy of the plstform. Where weight is
critical, ss additional reductioa of 330 1b is possible with

the use of sn slumious deck and ramp. The platform can be
used with cargo sleds in polar regions ss wvell as aircraft.

R-019

Development and Evsluation of Small Relative Humidity Sens-
1ag  Glesents, Apr 1959, J. C. King, K. B. Edwvards,
AD 215253L

While coaducting tests at the Laboratory on msoisture
sigratioa, vepor treasmission, and infiltration measure-
meats, the need arose for & small, asccurate relative-
husidity sensiag element for use in small, confined spaces.
Accordingly, two commercislly available clements that uti-
lize sn electrolytic fils as part of & low-voltage circuit
were eveluated.

It is recommended that the dcvice designed by the
Laboratory be used whea accurste weasuremeats in seall,
confined spsces are required, and vhere calibration can be
accomplished with the sensing device in place. For relative
humidities less than 83% snd where accuracy is not impor-
taut, the elnctronics element is recommended.

R-020
Deck Coating Tests,
PB 138265

Dec 1958, ¥W. R. Nehlsen, AD 203972,

A constant expense i1n Naval operations 1s the protec-
tion of steel surfaces to prevent corrosion of equipsent
used in harbor and ocean areas. A coating made vwith cement
powder, boiled linseed oil, and lesd naphthemate dryer vas
proposed as a supericr protective coating for deck surfaces.
Tests were made using this costing end s simler formula
vith pumice replacing the cemeat powder. Sample aress of
these coatings vere placed on harbor vessels at Port Hueneme
adjacent to areas of the standsrd Navy zinc chromate and
paint protective coating. The effectiveness of the coatings
in providing adhesive, non-slip, wear resistant and corro-
sion resistant qualities was tested, and the standard Nevy
paiat coatiag was judged to be superior. The pumice costing
sllowed rusting within a few weeks and the cement coating
also was softer than the paint and wvas demaged more by
sbrasion.

R-021
Engineering Evaluation of Reinforced Plastic Pontoons, Jan
1959, J. J. Traffalis, AD 205594, PB 140278

It was concluded that (1) the plastic pontoons are
physically interchangeable with the P-1 steel pontoon, but
do not have the structural capadbilities of the steel pom-
toon, snd (2) the addition of the steel deck plate elimi-
nates asbrasive damage to the pontoon deck, but the method of
securing the deck plate to the corner connection is unsatis-
factory.

It is recommended that the plastic pontoons de improved
and re-evaluated prior to acceptance as a substitute for the
T6B and P-1 steel pontoons.

R-022
Development of 21-Ft Wide End-To-End Connected NL Poatoon
Causevay, Mar 1959, R. C. Towne, AD 205595, PB 140032

The Laboratory developed a 3x15 NL pontoon causevay
vith a "binge" type ead connection, which cao operate in
4-ft to 6-ft waves, be moored in a 40-mph wind, withstand a
3-knot current parallel to beach, and is suitable for opera-
tion in areas of extreme tidsl ranges. Sixty-ton tanks can
be moved over the causeway without difficulty, sad vehicle
speeds of 15 aph can be attained in moderate surf.

It was concluded that the subject causeway will meet
the criteria formulated by BUDOCKS and, in addition, can be
left woored on the beach in 8-ft surf conditions. The
present sarriage system for joiming the causeway to an LST
is unsatisfactory im surf conditions over 2 ft in height.



R-02)
A Survey of Literature Pertaining to the lise of Admintures

tor Portland Cement Concrete, Apr 1959, D. B Taylor,
AD 2192%eL

This report summarises the findings ot a literature
survey th the tield of admiatures for portland cement coa-

crete, excliusive of aic-entraining asgents, and sakes recom-
wendations for future investigations Very little veliable
intormation has been published about proprietaty admixtures;
however, guides for the use of admintures In general, and
specitically admintures of hnown chemical compositiva, are
avatlable 1n the literature A great Jdesl ol resecarch
remains to be done to disclose the true role of sdmistures
tor portland cement conciete.

R-024
Evalustion of Triplen Back{ill Tampers, Apr 1959, O P Bab,
AD 219297L

This repurt presents the test results and coaclusions
on the subject tamper comparison The testing pertoimed
indicated that (1) the triplen compacts appronimately twice
as ftast as the single unit, (2) operator tatigue 1s less
with the triples unit, ()) safety 1s 1ncreased with the
triplea umit, (&) the triplen unit 18 as veisatile as the
single unit, escept for operating 1n extiemely small spaces,
and (5) the lower seals of the tampers used on the tuiplea
shou'd have pgreater streagth agsinst transverse lorces

R-02%
Nucleatr Radiation Shielding Provided by Buried Shelters, Oct
1939, J C Ledoux, AD 230080, PH 145135

This report presents sethods of calvulating the attenu-
ation of taitial gemma, i1nitisl noutron, and vestdual gomma
vradiation incident upon buried shelters trom fisston-type
weapons Atienuation curves are presented which take nto
account variatioas in the moisture coatent and deasity of
the soil cover The etftect of the various energy apectra
tor each type of radiation has been considered. Three types
ot shelter contigurstions have been investigated. the
te ‘tangular or slab, the hesisphere, and the arch

Although o singlitied sodel han been ansumed, compari-
son with experimental values of attenuation tactors for
tlenible arch-type structures indicates that the methods
developed tn this report will predict Joses or attenuations
within a tactor or two

R-026
Development of an leproved Transter Line Barge, Apr 1959,
J. K. Samith, AD 2152%5L

A concept was tested wherein a small crane 18 litted by
the LST hoisting equipment snd placed on the barge atlter
launching. A special sloped-wall, well-type base mounting
18 utilized to facilitate placement of the crane aboard the
barge and allow a more rapid operational readying time than
present  eethods. Flexibilaity 10 transferring losds 1s
provided by means ot & single rotatadle boom. From the test
results it was concluded that the concept for an improved
transfer bdarge, using the small crane descrided in the
report, s woihkable and practicable.  MNowever, further
refinements in procedure and equipment ave advisadble and can
best be achieved Dy in-aervice testing.

R-027
Narbor Screening Tests of Navine Borer Inhidbitors, Part 1,
Jul 1959, H. Nochman, T. Roe, Jr., AD 209527, PB 143033

This vreport liats the results of harbor tests of
treated panels exposed and removed between Septesder 1959
and August 1958. It also lists all treated panels which
have been exposed for one year or more and which have shown
no attack or very slight amounts of attack.

R-4

Although the 1mpregnstion of wood with some toxic
saterials aftorded very little protection against amy spe-
cies of barers 1a harh r exposure tests, other materials
vere specitic and protecled the panels against one type of
borer but mot another.

These cesults, together wvith rtesults obtained from
cutrent and future laboratory tosicity ¢ssts will be used 1n
developing additions]l wood trestments. Panel testing will
be continued to screen these tieatments uader harbor expo-
sure conditions. Emphasis will be placed on the eddition to
creosote and creosote-cosl tar solutions of saterials which
are toxnic to limnoria

R-028
Evaluation of the Drott Four-ln-Ome Bucket, Apr 1959, 0. P,
Bak, AD 215254L

The Drott Pour-ln-Ome Bucket 13 rvecommended, with
slight modificstions, for integration tate the S-1 and P-1
cosponeuts. It 13 also recommended, with these modifics-
tions, tor use at those advanced hased and shore establish-
wents which destre o sultipurpose machine of this nature and
capacity

R-029
Evaluation of 1/2-1n. Square-Drive Electric lmpact Wreaches,
Jul 1959, W B. Mitchell, A. L. Scott, AD 2202451

Tests wete coaducted to determine contormance of four
1/2-1n. square-drive electric 1mpact wrenches with applica-
ble military specifications and to determine whether or not
cost ditferences were reflected 1n performance differences
The vrenches wvere tested simultanecusly in a test rack which
imposed conditions constidered somewhat more severe then
those encountered 1n erecting standard bolted steel tanke
Each wrench met the major requitements of specifications.
Performance differences were not such as to indicate the
existence of different quality grades that diffetences in
cost and sppearance suggested.

R-030
A Feasibility Study ot the Application of Mass Spectrometry
to Patnt Vedicle Analysis, Sep 1959, R. D. Hitchcock,

AD 209528, PB 161020

This report describes an investigation of the feasi-
bility of developing mass spectrometric techniques for paint
vehicle analysis. A pyrex glass heated-inlet asystem was
designed snd dutlt for the introduction of paint vehicles
wnto the mass spectiometer in a vapor state. 1t vas found
that a coaveational ball-and-socket glass joint, operable by
exteinal sagnets, could be used as a vacuua cutoff valve.
It vas also found that stable temperatures could be main-
tained tn the inlet system without (Ikemn%uc coglrol.
lepsnod snalyses of linseed mil ot 250°C, WO C, 380°C and
400 C vere made.

The craching patterns of other drying oils and syn-
thetic resins and mixtures of these two types of vehicles
were measured and studied. It is concluded that a pyrea
glass heated-inlet system can be used to introduce the
vapors of paint vehicles into a mass spectrometer and that,
in spite of randos variations in solecular structure induced
by elevated temperatures, a distinct cracking pattern can be
associated with each vehicle.

It 1s recommended that s catalog of mass spectra of
paint vehicle constituents be prepared snd that statistical
anslysis of repeated trials be used to derive the varisbil-
1ty of each pattern. It 1s also recommended that chrosato-
graphic techniques be studied for separating paint vehicle
components 10 that they can be analysed separately in a mas
spectrometer.



R-031
Portable Topping Plant, Oct 1999, M. C. Lorenz, AD 406217
The need for a portable petroleums retinery or topping
plant to supply tuel for equipment at advanced bases 1s
discussed The development of two prototype units for the
production of gasoline, kerosene and diesel o1l 1s outlined
The details of the testing, modifications, and retesting ot
the Mark Il prototype at two differeant locations 1n Montana
are discussed. Testing vae accomplished under a variety of
weather conditions, including sub-zero temperatures. Sev-
eral difterent crude oils were used, yielding products in
varying proportions Portability of the unit was proved by
dismantling and soving 400 miles by truck in the middle of
wvinter. The plant can be erected and producing fuel within
48 hours The feasibility of Seabes operation was deter-
sined by having Seabees participate. Operastion of the plant
was 1mprcsed by modifications to simplify the components,
tucrease durability and relisbility, and i1mprove products.

R-032

Development of & Brushless Regulated AC Generstor of Radio-
Interference-Free Design, Sep 1999, A M. Brown, AD 209529,
PB 161104

This report describes the development of a generator of
radio-interference design which produces a conventional
voltage-regulated output without requiring brushes, commu-
tator, or slip rings. There are no sliding or arcing con-
tacts to initiate radio interference. The unique feature
developed 13 the manner in which regulated excitation 1s
supplied to the rotating field.

Acceptance tests showed that the generator coaplied
with Navy voltage regulation specifications. NCEL tests
showed that 1t was radio-interference-tree to MIL-1-16910
standards. Total running time to date logged on the gener-
ator 1s 1600 hours.

It 13 coacluded that brushless generators with standard
performance characteristics can be built with all sliding,
current-carrying surfaces sliminated. Such machines have
inherent 1n their design prospects for a degree of highly
reliable operation unattainable i1n conventional! generators.

R-033

Evalustion of Certain Nonspecificaiion Preservatives for
Lubricating Properties, Aug 1959, O. P. Bak, H. R. Joerding,
AD 220065

This report presents the test results and conclusions
on the lubricating effectiveness of certain promising pre-
servative lubricants. Testing performed indicated that the
Fiske Brothers No. F-250 lubricant satisfies the condition
of good load-hearing, wear, and extreme pressure operating
qualities. If this lubricant proves adequate for five-year
preservation of gear cases, it will satisfy the objective
for usage in the five-year preservation plan.

R-034
Comparison of the Dyna-Fog, SR and the Modified TIFA Fog
Generators, Aug 1959, E. N. Hellberg, AD 225562L

The U.S. Naval Civil Engineering Laboratory was
requested by the Buresau of Yards and Docks to evaluate the
Todd Shipyards Corporation modified Model 4OE TIFA and the
Curtis Automotive Devices, Inc. Dyna-Fog, SR foy generators.
Tests were conducted to determine their suitsbility, rugged-
ness, and dependability for use by decontamination crews in
applying water-base disinfectant solutions in the form of
fog to the interiors of buildings. Comparison of through-
put rates was also made.

It was coacluded that the Dyna-Fog machine is wmore
adaptable for use by military decontsminating crews than the
modified TIFA. It is recommended that an in-service check
be rua on a number of Dyna-Fog units to secure a statistical
sample.

R-5

R-035

Elasto-Plastic Response of Reinfoiced Concrote Beams to
Short-Duration Loads, Sep 1959, S. K. Takahashi, AD 226428,
PB 143964

It has been found from previous NCEL experiments that
the spring-mass theory can be used to determine the deflec-
tion of reinforced concrete beams subjected to long-duration
pulse loads. The question arose as to whether this theory
13 applicable for loads with durations of less than six
times the natural period of the beam. To investigate this
question, four small-scale reinforced concrete beams were
tested 1n the rapid load machine. The tests indicate that
the spring-mass theory 1s quite asdequate for predicting
initial maxisum deflection or the load-carrying capacity of
a bean.

R-036
Compartment-Type Air Lock Studies, Jun 1960, E. N. Hellberg,
AD 239741, PB 149230

Approxinately sixty tests were made to determine air
lock performances. Most tests were conducted st a building
preszure of 0.4 in. of water, with lock air flows varying
from 200 to 400 cfm. Other tests were made at varying
building pressures, znd one test was made on an unpressur-~
1zed building when subject to a simulated 15-mph wind.

Both air locks performed sataisfactorily when operated
at over 100 cfem. It was determined from these tests, how-
ever, that it was difficult and inconvenient to regulate the
air flow through the perforated doors of the original NCEL-
developed lock it is recommended that the final design of
the NCEL lock be considered satisfactory for BUDOCKS
requiresent for interior use.

R-037
Fording Kits for Tractors, Sep 1959, A. L. Scott, AD 229211L

This report presents the findings nf an investigation
requested by the Bureau of Yards and Docks to develop a
fording kit for the Allis Chalmers HN-21 tractor aad of the
possibility of consolidating the components of this kit with
those of the kits developed by the Army for the caterpillar
D-8 tractor and by the Marine Corps for the Internstionsl
Harvester TD-24 1nto a universal kit applicable to all three
class 6 cravler tractors.

A universal kit proved to be impractical due to the
nusber of items in each kit which could neither be adapted
to the other two class 6 tractors nor be replaced by
universal item.

R-038
Development of an lmproved CW Impregnating Plant, Sep 1959,
J. E. Halton, AD 226206

Experimental chemical-processing equipment was designed
and constructed by the laboratory to convert a 100-1b com-
bination laundry to impregnation use. Through a series of
tests, a nevw chemical-handling unit was developed and proce-
dures vere simplified. Tests disclosed that a turbine mixer
utilized in a baffled mixing tank could be successfully used
in the proper preparation of impregnation chemicals. A unit
design incorporating this mixer is recommended for use with
a combination washer-extractor for clothing impregnation.

R-039
Winterization of Polar Equipment. Intake Air Preheating for
Two-Stroke-Cycle Diesel Engines, Oct 1959, E. J. Beck,

AD 226900, PB 143904

This report deals with the results of the laboratory's
first experiments with supplying heat to the intake air of &
two-stroke-cycle diesel engine in order to determine the
heat requirement necessary to achieve adequate combustion st
lov ambieat temperatures. Cold chamber tests, in which



tutabe sit wes eleciritally heated tuv simulate cagine waste
beat tapul were coaducted ot t tetutes varying trom Purt
Iu‘nu noresl ambieats to -3 \n stepe of epprvaimately
12r

ALt prebesting vas found to sarbedly iaprove the opere-
tioa of & twocstevbe-cycle diesel engine ot lov asbieat
tomperatuses  Sutficisat design deta were ubtstned to allow
e tetional spproach to the limal pivblea of desigaing an
eaperineatal umit wtilizing i1ts owa wvaste hest, normally
1e)joctod.

R-040
Poctable Beach Signa!l Tower, Ot 1989, 8 K
AD 290002L

Tstahashy,

A peteated sceffolding tower vas (hosen as ¢ prototype
Modificatsvas wore sade and the tower was satistectorily
provt-tested

Twe persvas con o1ect the mvditied tower wvithin 10
wiautes and cen dJdissamble 1t ia about the seme time. No
tools or specialiaed training ate requited.  The dismsntled
tower can be dumdled 1ato four convenient pachages, rach of
A80 1b, amd sccuples about M cu ft of shipving space. The
pechaging could consist of paper or (i1beibostd wrappings
which would add little to the shipping weight or cudbe

The scalfold ae moditied aeetls the specified tequire-
sents ond 18 recommeaded tor im-service evaluation ae o
pottable deach sigaal tower (o1 Naval communications

R-041
Charecteristics of Coral Moitars, Jun 1900, ¥ R Lorwan,
AD 238742, PB 149440

With the view ot developing techmical guides needed of
producing coral ®mortar of better quality than heretofore
avatladle 1o field coastruction, cettain physicel propetties
ot lsdoratory sortars fabricsted with corslline materiale
wete observed 1n a cvaprehensive progrem of tests Nearly
2500 specimens were 1avolved in the eaperimentation To
Jetorsine how and to what degtee the physical character-
istics of coreal mortars are attected by physical tactors,
selected correlations vere studied

Ot the 36 principal findings, those ot parssount mig-
aiticence are: (1) coral mortar yield i1s indepeadeat of
sand derivation sud type of mizniag vater, (2) coral mortars
ptoduced with reel sand and drachish water demvnstzate the
least volume chauge, ()} the type of water eaployed 1a the
eix has no practical effoct upon the dynamic elastic modulus
of the mortar, and (4) the nominal compressive streagth of
coral mortar s atfected imsigasticantly by changing the
derivation of natural-graded cora! sand and i1acreases with
age trrespective of type of wvater used 1a the min ~

R-042
Test of Telephone Repesters TA-287(XC-1)/G, Oct 1959, K. B
Sdwards, AD 228158

Tweaty-tive Signal Corps telephone repestern TA-28?
(8C-1)/G, which are trensistorised and encapsulated negative
tapedance amplifiecs, vere tested to determine their opesa-
ting charecteristica on WD-1/TT field wire and to determine
the etfects ol solar radistion, high temperature, and high
humidity on perforwance.

Although aided coasideradly by the repeaters, the
streagth of voice communicetions over f(ive repeaters aad
30 miles ot wire was somewhat less than that obtainable om
city telephone service, but clarity vas good. Over 12 miles
and two repeaters, or 10 amiles and thiee repeaters, the
streagth was equal to, or better thaa, city service. The
amplification of 700-cps signsls, however, was seriously
influenced by assbieat air teapersture changes. The perfor-
mance of five of the tweaty-five repeaters was poor because
of amplificetion i1nstability, decline, or fatlure.

Physical features of the repeaters and accessories vere
satisfactory, emcept (or short-lived rubber iamsulstion on
the battery vires, and noaloching buchles on the caavas

tontainers.  Sclar radietion, high temperstute, and high
humidity did aot  eftect the pertormsnie ot repestecs
stlached to tised-impedance uartiticial telephone lives

R-049
Batrge Resistauce Tests, Ot 1959, A. L Scott, AD 250801

The dots weie analyzsd, snd o set ol cutves was piv-
dJuced which shows (1) speed vs  cesistance (tovline pull)
ot thiee Jifferent diafts with trim even fure and aft, and
(2) speed ve  tesistante ot thiee conditions ol tris with
the same load

From these cutves the tesintance ot a 3xl2 batrge can be
deterined (or verious load and speed (vnditions, and the
etfoct of touling aud trim s shown (et be used with this
data to assist 1n predicting barge 1esistance for any given
coaditions ot load, trim, speed, and touling

{n spite vt the untavorsdle test conditions et sea, the
sesultiug wurves contormed to the pattern of similer curves
ol tests made urder 1desl couditions, end 1t 1s deesed that
the resulls can be telied upon tor & tairly aciutate esti-
@ste vt the barge tesistance at the speed and load condi-
tioas shown

R-044
New and Nodified Anchors tor Moorings, Met 1900, R ¢
Towne, J V Stalcup, AD 250003, PR la9998

Kxistiang tleet mocring enchors have, in many 1ustances,
behaved crratically under load due to rotationsl itnstability
and insutticient holdiug power in varying types of bottuves
In Novewber 1947, the Buresu of Yards and Dochs directed
NCEL to test present standatrd suchors to (1) determine theyr
bebavior sad holding power 1n sand, sud and (lay, (2) vom-
pile tactual deta tor eodifications of existing auchot
types, sud (3) develop demign criteria tor uew, sote eftfi-
Cieat mooring sachors. Upun completion of tests on the
curreat type aachora i1a May 1935, the laboratoty develuped
and tabrivated & "tamily" (200 Ib, 3,000 1b, 6,000 1b, 9,000
1b, 12,000 1b) ot uwew svoring snchors which ia capable ot
holding povers rang.ng from 6,000 1b to 210,000 Ib 1n a send
bottom, and cen or srate mote efficiently 1n mud than preseat
type stochless o commercial anchors with stocks

From the results of the tavestigstion of the new svor-
wng anchor, 1t w:s concluded that this anchor will setisty
the physical s operativnal tequisemeuts specitied by
BUDOCKS

R-045
The loaics Brackish Water Desinetalizer, Mey 1960, J. 8
Williams, J. W. Burdick, AD 250004

During a two-yestr period 4 number of evalusztion teste
were conducted on am lonics Brachish Weter Ded neralizer
Difticulties arising from ainor design 1nadequacies, chemi-
cal phenomens, and inexperience with thi: new developasent
were overcome 1n turn. A tinal performan e run was coam-
pleted successtully. A product containing 175 ppa total
solids wes obtsined trom a teed water coats.ning 3500 ppa
total solids. Whea operated at an average rate of 121 gph,
the euergy requitements were 23 kWh per 1000 gallons ot
wvater produced. Operation at lower imitial coancentration
and higher product concentration would decrease the cost of
demineralized water proportionately Comparison of dete
obtained from a unit uader test by the City of Coalings,
Calif., provided close correlation with the NCEL results

R-040

Development of the Rush Rcll, & Mobile Structure Used as &
Roadway or Floating Pontoom Bridge, Nov 1959, P. J. Rush,
AD 230087, PB 145158

The Ladoratory has developed s mobile, easily iustalled
transition structure that acts as a tretficway capable ot
supporting the heavier wmilitary vehicles acioss unstable



tertaine The Dasic umit of the treflicway 18 the Rush
Reil, & o-(t-d1a8 segmeated cylinder of coryugsted steel
poatocas weighing 6,000 Ib waich con be towed by jeep 113
can be delivered by LST tq the sesverd ead of & poatoon
cousoway, or leuached into the ses oad towed to the beach by
Light omphibious cratt The roll uafolds to tore a four-
tivased etructure 13-1/2 ft wide and 17-1/2 tt loag that cen
be repidly joimed with other uaits Lo cieste a rvadwey or
tlcating poatosn bridge ol aay leagth, or @masy be sssembled
tato refts powered by vutdoard swtors

R-046 Add
Development of the Rush Roll, & Mubile Structure Used o3 o

Roadway or Flosting Poatoon Bridge, Addendum, Dec 1901,
P J Rush

R-047

Developmeat and Test of Sled Troan Mookup and Release

Devices, Jan 1960, D TYaylor, AD 23313

T™he Buresu of Yards aad Docks asuthorized worh oa
devices which would (scilitete hooling-up eome sled to
saother, sad coupliag ond relessing the tractor and train
Four devices were developed ond tested sled-to-tractor
Bitch, eled-to-eled hitch, sled trein salety relesse, ond
dravpole elevatiag device The sled-to-tractor Xit(h and
sled-to-sled ditch could aot be used with the (ractor winch
cable ov origimally intended, and were declared unsatistac-
tory A torsilastic drewpole support, coaceived ss & wodi-
tied UTACO dravpole spaces with Neidhart torsioaal spriage
at esch ond, was coasidered as o substitute for the drawpole
elevating device

The tractor Ritch with satety relesse device was
msouated oa a D2LGP saow trector snd used effectively by ome
mas to couple snd velesse o sled equipped with o drawpole

elovatiag device These itews asre  recommended for
im-eervice test.

R-048

Tosicity of Cheamicals to Marine Bore-s, Part 1, Jun 1900,

N P Viad, N. Nochman, AD 23974), PB 181909

Methode tor evalusting the tonicivy of chemical sgents
to sarine borers were developed, and a method was devised
for processing the data oa a digitsl computer ‘fomtcity
Jdata coverimg the testing of several hundred compiunde aad
siatures were processed. The purpose of this report iu to
vrgaaize, coadense, ond interpret results obtained ot MCEL
botween July 1954 and January 1959 together with all aveila-
ble data om the tonicity of chemical ageats to marime wood-
boriag orjemisms.

Adout a third of the many coastituents of creosote
tested by the lLadorstory were tosic to marime boiers. The
aliphatic constituents were mot toxic etther to adult
lianoria or teredo larvae. VWith the eaception of the uyle-
nols, the mouocyilic conatituents also were mot tozic. The
bicyclic coapounds and sll coastituents of creosote that
contaln only two benzene nucles (such as naphthalene,
Jdiphenyl, dideazyl, dipheaylene onide, and acridine) were
toxic to bolh species of test saimsls.

The results of the toaicity tests have been sad are
being employed as & guide in the selection of compounds for
harbor testing. It te recommended *.at the tomicity testing
yulun be continued and that the effectiveness of the toxic

as wood preservatives be tosted ia tbe harbor and
lln no further consideration be given the comp.unds which
were mot touic. The compounds should be tested imdividually
and as mintures.

R-049
Precompression Requited ia Prestressed Comcrete Piling, Dec
1939, J. R. Keetoa, AD 250603

Breabage of prestressed coacrete piles has occurred in
some Naval districts snd mot tn others. In the few

iastences 1o wvhich driving te:lures have been experieaced,
the insdequacies were overcome by correction of faulty
bendling snd/or driviag techaiques and procedures

A eurvey of Naval activities, 1i1ndustitel desiguers,
suppliess, snd users of prestresaed concrete prling revealed
av  esperiasntal or vesearch deta (rom which the optisuws
smount of residual (sfter losses) concrete precompression
can be detersined Residual precoapression ranges of 100 to
850 pet f(or preteasioned piles and 600 to 1,200 p v tor
post-tensioned piles ate odequate for load capacities and
lengths vuiieatly in use.

R-0%0
Sealer-Nardeners to1 Portland Cement Concretes, Nov 1999,
J N MNaybhoe, D F Crittim, AD 25000&

Nine proprietary products were tesied for hardening,
sealing, curing, and (vebiastion etlects As & coesult of
this tavesligation, It was determined that certain "tl"-
hacdeners i(apart varying degrees of «bdrasion resistonce
improvement (o (oaciete, and certain products 1epart

improvesent In rach of the taree areas of lardening, seal-
ing, and curing. The ciferion for acceptance or rejection
of s sesler-hacdener s Jdetermined to be 1ts abilaty ‘o
tmprove the sbresion tesastonce of a phrticular concret. to
o degree sufticient to recommend 1te use trom an economical
staadpoint

R-0%1
Squav  Valley Winter Trisls, 1958-1959. Compacted-inov
Pachiag Study on Meadow Land, Nov 1959, R C. Cofuin,

AD 230088, PB 1451350

Usimg conventional Navy snow-compaction equipseat
15-scre parhing lot was butlt in sid-February 1959 by depth
processing and compacting & 14-10-20-in. snow pach overlay-
ing seadov lend which was in part poorly drained. The most
critical prodblems eacountered during the trials were those
of protecting the compacted-snov ®wat from destruction by
intrusion of runoff water from surrounding ateas, coampacting
s relatively thin cover of snow oa poorly drained aress, and
saintaining & level tvalfic Ddearing surface as the amat
settled unevenly with the dissipstion of the underlying snow
strata.

The 1nstsllation of & drainage system prevented the
complete destruction ot the compscted mat dy runoflf water
The application of a 1/é-1n. layer of sawdust was found to
be sufficient to preserve even thin layers of compacted
snow, laying directly on the ground, from destruction by
intease solar radiation and wvarm weather. Double-diagging
and shallov depth-processing of the compacted mat resulted
in level surfaces but necessitated re-sawdusting of large
areas of exposed snov to pretect the mat troe destruction by
radtarion and high temperastures Maintenance of the lot
during snovfalls was ettectively accomplished by compaction
as the snov fell, s0 long as the 1ndividual layers of newly
compacted snov did aot exceed 6 in. 1u depth.

laprovement of specie .zed msintenance equipment 13
desirable Rubder tired equipment should be used to reduce
surface demage of compacted aress, and sawdust spreading
equipseat should de improved to provide faster (overage and
wore unifors spreading.

R-082
Eagineering Study of Waves aul Currents in the Harbor of
Port MHueneme, California, Dec 1959, ). J. Leendertse,

AD 230347, PB 145137

The report presents information as to the lidely effect
of the water wvave environment of Port HNueneme HNarbor,
Calif., snd on harbor operations in geweral, of alterations
to the major vharves, or deepening the hardbor, and o. pro-
posed changes in the open drsinage vay, which empties 1into
the harbor.



R-05)
Prototype 250-Pounds-Per-Hour Advanced Base !ncinerator, Dec
1959, K B  Edwards, E. C. Morales, AD 230128, PB 145159

A prototype 250-1b/hr advanced base incineratcr was
developed by the Laboratary to satisty the need for garbage-
and waste-durning incinerators that are rugged, portable,
and easily erected The 1ncinerator wes designed to be
supplied by & manufacturer as & factory prefabri-.ated kit,
including bagged powdered refactory tor monolithic casting
17 the field. To determine the adequacy of the design, o
k1 was purthased, erected, and tested

It was concluded that the prototype 1s of satisfactory
desiyn, end 1t 13 recommended that 1t be given consideration
fur slvanced base use

R-054
Dredges tor Amphibious Operation, Dec 1959, O. P. Bak, A. L.
Scott, AD 250607, PB 154702

Landing ope-itions are frequently hampered by offshore
sand bars or coras reefs wh,ch block the movement of landing
craft to the beach. This 18 & study of the feasibility of
using a dredge, or other ®eans, to cut access slots through
the bars to the besch, and to cut siots i. the besch as
slips for the landing craft

A set of curves has been plotted which shows the amocunt
of material that has to be resoved per foot of slot at
various depths for different cratt, and the time necessary
for various si1ze dredges to accompliish this

Slots in the beach for landing slips were found to be
1epractical because the surf moves large volumes of material
which repidly retills the slots with sand.

R-0%5
Joint Streagth of Ccmposite Timber-Concrete Piles, Dec 1959,
W. L. Cowell, AD 250608

An engineering 1nvestigation consisting of an examina-
tion of the literature, a survey of district public works
offices, a patent search, and inquiries directed to commer-
cial manufacturers, des:gners and users, was made to deter-
mine the resative strength of composite-pile joint systeams
and to advise BUDOCKS whether there 15 & need for laboratory
investigation in this field.

The investigation revealed that, while there is a wide
variety of composite-pile joint systess available, complete
experimental data are not available on which to base selec-
tion of appropriate joint systems for specific applications.

In view of the ecomoaic advantage offered by composite
concrete-timber piles it 13 recommended that laboratory
tests be conducted to evaluate the various joint systems and
provide quantitative design data.

R-056

Comparison of Methods
ement Concrete Cylindrical
Keeton, AD 279463

Portland
R.

in
1962, 1.

of Strain Measurement
Specimens, Feb

Fxperimental
portland cement

short-tise loading tests were made Hn
concrete cylindrical spocimens to reveal
relative strain-sensing capabilities of wechanical and
resistance strain gages. In addition, end-to-end strains
were mevsured with resistance-type cantilever reeds.

Comparative tests indicated that strain measurements
made with devices containing electrical resistaace strain-
sensing elements are more accurate because they tend to
minimize the effects of experimental procedures. Accord-
ingly, where feasible, future concrete strain measurements
at NCEL should be made with devices utilizing resistance
strain-sensing elements rather than with sechanical strain
gages.

R-057
Evaluation of Condensate Returs Line Corrosion Testers, Mar
1961, J. M. Hayhoe, N. L. Slover, AD 252586

Three proprietary testers wvere evsluated, the Netional
District Heating Asscocistion corrosion tester, the bBureau of
Mines condensate-corrosion tester, and the  rest Instrument
Company corrosometer probe. An NCEL tester was slso evalu-
ated.

In two laboratory and two field test series, the varias-
tion in the test data was relatively insignificant among
three testers - the Bumines tester, the corrosometer probe,
and *he NCEL tester. The NDHA tester showed a significaot
variation in the test data from th: other testers.

R-058
Evaluation of Hydraulic Engine Starters,
Scott, AD 250609

Dec 1959, A L.

Tests conducted for eight months by PHIBCE One to
determine the effectiveness of a hydrsulic starting systes
for marine diesel engines led to the conclusion that the
hydrsulic starting systes tested 1s superior to the conven-
tional electric starting sys emfor engines exposed to s salt
air environment st moderate ..obient temperatures.

Seven months of in-service testing of two brands of
hydraulic starters conducted by NCEL st Port Hueneme con-
tfirmed the above conclusion.

R-059
Comparative Evalustion of Industrial Sweepers,
J. J. Bayles, R. E. Jochums, AD 250610

Mar 1960,

A comparative evalustion of various industrisl and
werehouse aveepers was conducted by the Laboratory in order
to determine the best sachine for Naval requiresents.

R-060
Strain Gage Techaique for Dynamic Messurements of Ice, Fed
1960, D. B. Clark, AD 235057, F™ 146971

Strain gages wvere applied to various samples of fresh
vater and sea water ice. These were compression-loaded
dynamically to failure, while the strain was recorded with
an oscillograpt. and bridge amplifier. Sufficient strain
data was recorded to indicate the validity of the new tech-
nique. Under rapid compression loading to a point nesr
fsilure of the ice, a strain-gaged ice sample can be cycled
without permanent deformation or flow of the ice, and with-
out slippage of the gage. Gages properly coated are shown
to hold their high electric impedsnce against sea vater ice
for a period of time exceeding three weeks.

Resistance vire strain gages, with proper preparation
and application, can be used advantageously to measure the
dynamic strains in fresh water ice or sea ice, and thus
determsine their structural characteristics.

R-061
Evalustion of the "Moon” Oil Burning Coaversion Unit for
Arwmy Teat Stoves, Nov 1959, C. R. Hoffman, AD 250611

As the result of recommendstions made by the Army
Infantry Board, Fort Bemning, Georgia, this Laborstory was
requested to determine if, from an engineering viewpoint,
the "Moon" conversion unit is a suitable replacement for the
burner, oil, stove, tent, M-1941, or if it possesses design
features that should be incorporated in Army space heaters.

The tests have shown that the "Moon" conversion unit
does not burn the fuels tested as efficiently, or as
cleanly, as the standard burner, oil, stove, tent, N-1941,
nor is it as trouble free in operation. It is not recom-
sended as s replacement for the standard burner, oil, stove,
tent, M-1941.



R-062

Costiguous Wrapping of Tramssission Lise Cosductors With
igh-My Tape for Large Radio-lnterference Atteaustiou, Mes
1960, D B. Clark, R. D Hitchcock, AD 235873, PB 147115

The prodles sssigned this Ladoratery by BUDOCKS was to
find weans of reducing this iaterfereace to ecceptable
levels This report describes the applicotion of a high-
pererabdility siffmag tepe to a transaission line, resulting
is high sttemustion of radio frequency esergy in the range

of interfereace frequencies found normally on transsission
lines A theoretical treatment 1s preseated of s long
conductor cvated with o bhigh-permeadility saterial. The

results ot this enslysis show s great segnilication of the
shiu effect losses ot frequeacies above the power transmia-
si1oa frequency, and are supported by experimental measure-
wents ®sade on three loag coaductors wrapped with s thinm,
bigh-permesbility tape A sasll uziical air gap was formed
\a the wrapping of two of the transmission lianes to reduce
saturation effects which would normslly occur on lines
distridbuting pover. The sttenustion sessured on these lines
vas about half that of the fully vrapped line, but gave such
lower standing wave tatios (less than | 28) snd & low char-
acteristic 1apedance phase shift The asttenuation of these
lines was large compared to the sttenuation of a bare line
in the frequency range weasured from 2%kc to 50 Mc.

It 1s expected that high-permeadility tape coatings
with & gap will prove to be a useful and practical technique
for reducing interference om power trsnseission lines

R-063
Evaluation of
Sets--Caterpillar,
AD 250612

60-KW VWinterized Diesel
Apr 1960, R MN. Leseberg,

Engine Generator
J H Sass,

Two winterized 60-&% Caterpillar Tractor Company
diesel-engine-driven generator sets with Louis Allars Company
AC generstors were procured and evallated for suitability as
standard advenced base equipsent. Initial tests indicated
that certain sodifications wvere necessary, and the manufsc-
turer completed these modifications. The units were accep-
ted, tested, and evalusted at NCEL for compliasnce with
si1litary specification MIL-G-10327A(CE) according to sethods
of test of military specification MIL-G-10228A(CE).

The 60-&¥W prototype generator sets generally met appla-
cable mtlitary specifications except that the speed regula-
tion recovery time exceeded the & sec slloved. The engine
goveraning system performed poorly, and other sinor deficien-
cies were encountered Fuel consumption 1s 0.708 |bawh,
vhich is considered economical.

Certsin suggested wodifications will correct these
deficiencies of this model caterpillar generator. The 60-kW
caterpillar gemerator sets of this type should not be sccep-

ted for advanced base use uatil they incorporste these
sodifications and correct the engine governing systems.
R-064

Evaluation of Gardner-Denver Airtrac Drill, Jul 1960, R. H.
Henley, R. E. Jochums, AD 24093

After preliminary review, the "Air-Trac" pueumatic rock
drill might de a desirable replacement for the standard
wagon drill due to its improved production rates, 1ts self-
propulsion capadbility, and 1its ability to tow am air com-
pressor. This report presents the results and conclusions
of the evaluation of the "Air-Trac” drill.

The "Air-Trac" drill, or one of similar design, 18
recompended as a replacement for the standard wagon drill
for use at advanced dases.

R-9

R-065
Evaluation of Joint-Sealing Compounds for Airfield Pave-
eents, Jan 1960, R. ) Lowe, B Tomita, AD 250613

This report preseats the results of specif.cation and
field evaluation tests performed to determine the etfectives
ness of 22 different compounds used to seal joints 16 con-
crete sirfield pavements Of the sealers tested, only one
passed all of the tests

It wan conoluded that materials markeled to conform Lo
federal specification S55-5-170 are mol acceplable, that a
mew  specilication for polysallide liguid polysers o8
reguired, and 1hsl acoeplance tesling ind lude Fxpusurr Lrals
te jel or simslated jel rehaust Cont ipurd tTesting of new
and improved compoasds s planned .

R-066
Relstive Column Strength of
Nromadih, AD 2506}4

Long Piles, Feb 1960, J. J

Sufficieat data are lacking on *vhich to base accurate
design criteria for long piles used to support watertront
structures. In order to determine the selection of the best
type of commercially availadle pile, tull-scale tests on the
relstive column strengths of six different types, 80 feet
long, were conducted at NCEL.

Nine of the eighteen specimens scheduled for the test
program were tested under conditions of piles at refusal,
utilizing a field test tower capable of producing loads up
to 400 tcas, 1n vhich specimens with an unsupported leng'h
of 60 ft or more were loaded to buckling failure. Tests on
four types were conducted to fairlure;, tests on two types
wvere terminated at the caspacity of the loading system.

This report 1s an interim on the results of tests to
date. Data are sufficient to determine ultimate load capa-
cities with reasonable accuracy. Good agreement 1s obtained
between test buckling losds and theoretical buckling loads

calculated on the basis of tangent modulus principles
R-067

A Packaged Fire Sprinkler System for Advanced Base Build-
ings, Fed 1960, R. J. Zadblodil, C. R. Hotfmsn, R. 5.

Chapler, AD 234878

The faire sprinkler systom was developed to protect the
standard 20 ft x 48 ft advanced base building. [t has a
370-gal storage tank, a rectangular, 12-headed sprinkler
loop. and associated valves and fittings. The system is dry
snd starts automatically wvhen supervisory pressure main-
tained in the loop is lost. Pressure loss opens the pilot-
operated 3a1n nitrogen valve to pressurize the storage tank
from tvo high pressure nitrogen cylinders.

Five tests, one Inch wita 1, 3, 6, 9, and 12 heads
open, vere made at 70 F, using water as the extinguishant,
and all five were satisfactory. Flow rates varied from
12 gpm with one head open to 70 gpm with all 12 heads open,
and opersting time varied from a minimum of 5 min to a
maximum of 30 min. Three tests were made at <65 F on the
nitrogen pressurization portion alone. Satisfactory perfore
mance was obtained with regulated pressure approxiaately
twice that of the 70°F tests.

The nitrogen pressurization components should be
vmproved tor low lemperature application, and a prototype
sprinkler system should be fabricated and field tested in
the Arctic.

R-068
Coral and Coral Concrete, Apr 1960, W. R. Lorman, AD 239744,
PB 149232

1. Describes and defines coral reefs, beaches, and
elevated formations. The principal sources of coral aggre-
gote are classified as recf, beach, bank-run, and quarry
coral.



t Presenls salient testuies relelive to prospecting
tor suitadle «otal Jepusils, eatracting cotalline lime-
stones, and piviessing and stocdpiling the aggiegate

] Summaiiges tiadings coaierniag such physical pro-
peities ot cvral aggregate an buld density, specific grav-
\ly, snd esbsorptioa

- Fuinishes typlial (vral (oactete sis-proportion
dats togethet with anticipated stiength values, snd gives
techntial Jats (vacetning mining Limre and use of (onlsele

admintures uade: tivpical conditions

R-Cod
Superaeded by H-1]

R-070
Intetterence Suppression tor Autositive Igaition Systees,
Fed (860, A % Broen, AD 2Valo, PR leT81.

Prototype harnesses pertotmed therr funilion sataistac-
torily umder to-seivice tests on Nevy vehicles at Puoist
Mugu, Calit , and ot Devisville, K1 Radio intertetence
suppression was good, Lgnitioa syeledm operalion wes good,
and equipeent eat \tensnie was nominal No operating lail-
utes trom soisture condensation were experiented  Hosever,
ditticulties were expetienied 1n maling the otiginal instal-
letivas, ead inivavenirnies were eacvunieted by esechanics in
dismant ling and resrscmbling the hainess (vsponents while
saliag engine tepairn

It is teccamended that tutther asttention bhe given o
improving the design of the hasness 1n order tu overcoee
deticiencies and mebe 1ta use mure acceplable to sutomot ive
sdintenance pessoanel

R-011
Retuse Disposal st Ray Ares Naval Stations, Dec 1939, & R
Neblsen, AD 250615

No Ray Atea station 1s cuttently viclating sny seuog
pFrevention cegulativns by its teluse dispossl wethods A

new tregulation eapected about | January 1960 wiil probabdly
tesult  in & viodlation dy Oakland Naval Supply (eater
Results ot the survey show that integration ot the retuse
disposal systems at two or eute ot the stations does not
sppear praccival, with the exception ol the posnible use ot
a single 1acinerator by the Osdland Naval Supply (entec, the

Tieasure Ilsiasnd Navel Station, and San Francisio NKavel
Shipyard Neither the retuse charring or (vapaction systeus
ate considered spplicadle to the Ray Atea problea ot this

tioe Ko radically new method o handling retuse bas been
distovered, and the current probles at several stations 1
selecting the @ost ecvnomical seans to fit the local conda-
tions

R-012
AM Decontamimation Kquipment tot Personnel
Mar 1960, W R Nehlsen, AD 23873, PB letde9d

in the Arctac,

A 60-man/he portable shower unil was Jdesigned by NCEL
te fulfaill & BUDWKS tequiiement for decontamination of
large numbers of persoanel 1a Arctic climates A showet
vaste watler treatment and recirculation systee was 1ncluded
to sinimize the eftecis ot critical water shortages expected
under Arvtic conditions Tests perforwed by NRDL, Fort
Detrich, and the Atmy Chemical Wartare Lads on the shower
vaste recirculation systee showed that satistactory results
could be odtatned on atomic and diological agents, dut the
allovable time interval Detore starting chemical agent
decontamination proved to be so driet that no mass decontem-
ination method could be considered effective

Recsuse of the inherent Jdangers of the recirculating
system, an 1ndividusl washing kit wvas devised by NCEL as an
alternative to the shower umit The 1ndividusl washing kit
ts sater and eore econvamicel for atoaic and brological
decontamination, but neither svstem ts suitable tor chemical
ageat decontamination

R-10

K-07%
Pessive Kesistanie of Dlarth-Anchors 1m Send,
1960, J b Smath, AD 235874, P 147118

Pert 2, Mai

The ovvetall lest progras 1s about 151 cvepleted So
tar, o seall 2-tt-high by l-1/l-tt-wide earth-sochot haes
heen teated 1o sadd st vativus depths down to 7t Holding
powetrs at the J-t1 depth weie ohout 8,000 1b Ssnd tests
at a -1t depth with an i1ndividually pulled 3-fr-bdigh by
le-tt-wide earth-anchos tesulted 1o holding powers of sbout
200,000 Ib Thiee J-ft-high by 6-1t 9-10 -wide rectilinear-
placed earth-snchors, pulled 1n potallel ot o 2-tt depth,
heid about 245,000 1b

Purm (onclusions and & tinal report sill De made when
the test progres 1o (omplete

K-074
P.oottin as o Conduit Seal Against Klaat Pressute, Ped 1960,
NG Agges, AD 34940, PB 147811

The Llaboratory was requested to Jdetersine the blast
tes.otanie of patatiin o3 a sealing compound 1u Crouse-Hinds
eaplosicn-proot sealotts These sealofts, which had appros-
imstely ocune-halt of their tross-sectional ares tilled with
standard electrical wite, were sealed with paraftin and
tested an the blast simulator Paratftin 13 an etfeclive
sesl tor resisting dynamic apd atatad pregsures to st least
150 pst1 ot an aversge tempersture of 68 ) The sealotts
weir subjevted to dynamic pressutes up to 170 psy with no
Jesage tv Lhe wor sesl

R-07%

Sarehouse and Preseivation Methods and Evoncarcs Por Storing
Materiel, Jun 1960, K J  Zadlodal, J C King, AD 239745,
PB 14%01)

NCEL 1s condutting & five-yesr storsge test program to

evaluate various storage eavironments snd preservation
levels tor eateriel under the Buresu ot Yards and Ducks
technical vognizance Sisilor perred i1tems of amilitary

equipsent were stored 1o difterent storage environments - an
open s1r slab, a shed, o atandard varehouse, a «0% RN wore-
house, and 8 50% RK warebouse Onme of each pair had light
domestic preservation treatsent and the other tull contact
pieservation treataent Deterioration was permitted to
develop st 1ts natursl rste 1n each eaviroament Periodic
inspections were used to determine the storage protection
attorded By each envitonment

Results ot 2-1/2 years ot storsge show that protection
18 peot in open sit, tait 1u the shed, good i1n the standard
wvarehouse, and better 1n the RN warchouses.

The Navy standard «0-tt by 100-ft pretabricsted aetal
dburlding eppears genetally satistactory tor advanced bdase
dehumiditied warehousing, but it has too many joints to be
easily sealed

R-07o
Nold-Down Clamp Por 3xl5 Pontoon (suseway, Jun 1960, J. ¥
Stalcup, AD 219'eb, PR 1491%

Ten hold-down clamps were tested thet were desigued dy
the Burteau of Yards and Docks, Amphidbious Construction
Battalions One and Two, and the U S. Naval Civil Engineering
Laboratory. All ot the clamps beld a greater load than
<,000 1bd, but the pontoon angles to which the clemps attach
tailed at an applied load of appromimately 32,000 1b because
ot beading snd/or shear stresses. The clamp used with 2x30
causeway aections was also tested to provide s coaparison of
strength betwveen the new holddown clsmps and the pontoon
angles.

Thiee clamps, BUDOCKS No. 2, PHIRCB TWO No. 1, and NCEL
No. 3, were judged to bde comparadle on the bdasis of
strength, weight, cost, and ease of 1mstallation.



R-077
Narbor Screening Tests of Marine Borer lahibitors, Part 2,
Mar 1960, K. Mochmsa, T. Roe, AD 235875, PB 147116

The Laboratory has been conducting exposure tests of
materials for treating tisbers in order to reduce the dsmage
csused by marine borers to waterfront structures. This
report lists the results of harbor tests of treated panels
resoved between August 19358 asnd August 1959 st Port NHueneme
and Pearl Harbor. It also lists sll trested panels which
have been exposed for one year or more and which have shown
no attack or very slight amounts of sttack.

These results tcogether with results obtained from
currest and future laboratory toxicity tests will be used in
developing additionsl wood treatments under harbor exposure
conditions. Emphssis will be placed on the addition to
creosote and creosote-coal tar solutions of materials which
are toxic to liemoris.

R-078
Dynamic Tests of Alumioum Beams, Mar 1960, J. R. Allgood,
5. K. Takabhsshi, AD 235869, PB 147117

Results are preseated on static and dynamic tests of
three built-up besms of 5456-H311 slumioum aslloy. The
beass, with & clear span length of 8 ft 1-3/8 in., had
restrained eands snd vere subjected to uniformly distributed
losding. One of the wmembers was tested statically and
sustained » load of 21.6 psi prior to the occurrence of web
buckling. The other two members were subjected to blast
loads with peak overpresaures of 18.2 psi and 18.5 psi. Wed
buckliag also occurred ia these mesbers.

The dynsaic response of the members is discussed, and »
design criterion is proposed based on a limit deflection of
L/50. In accordance with the suggested criterion it is
shovn that the alloy and section used are not ideal for
resisting blast loading.

R-079
Device for Replscing Tie Rods in Pontoon Assemblies, May
1960, J. V. Stalcup, R. C. Towne, AD 238689, PB 148554

During the development of the independent pontoon
systes by NCEL, a wedge clamp was proposed as s replacement
for the beavy and relstively costly tie rods. The wedge
clemp joims the bottom pomtoon angles while standsrd P-S or
AP-1 plates connect the deck angles.

Launching and ses tests were conducted on three pontoon
barges assembled with the wedge clemps.

Tests indicate that wedge clemps are satisfasctory for
joining pontoon strings, especially for pontoon structures
vider than three strings, but do not provide resistance to
the vertical shear between strings that occurs during side
launching. In ses wvater, corrosion does not hinder the
operation of the clamps.

When barge sssembly methods permit their use, standsrd
P-5 or AP-1 plates are better than clamps.

R-080

Shielding Factors for Underground Shelters of Various Geome-
tric Shapes, Apr 1961, J. C. Ledoux, L. K. Donovan,
AD 254344, PB 155647

This study iavestigestes the additional nuclear shield-
ing from an isotropic (plane) radioactive gamma source
sfforded by various shspes of underground curved-roof
shelters compared to the basic slab shield. This sdditional
shielding is defined in the form of & dimensionless geometry
factor which is a functioa of the physical dimensions and
shape of the shelter.

Curves are presented from which the geometry factors
for the underground shelter shapes of spheres, horizontal
cylinders, ellipsoids, and verticsl cylinders or silos can
be odtained with minimus calculations using only the physi-
cal dimensions of the shelter and the depth of saterial
asbove the crova of the shelter.

R=11

The geometry factors thus obtained are independent of
material and photon energy except in the case of the silo
snd can be used as dimensionless factors once the attenua-
tion for a slsb shield has been calculated for a particular
set of radiological conditions and materials.

R-081
Laundry Water Recovery by Flotation Clarification, Jul 1960,
J. E. Halton, J. V. Graham, AD 240935, PB 160951

Field activities of the Bureau of Yards asnd Docks
include operating lsundries for hospitals and wmilitery
comps. In some aress fresh water for these lsundries is
limited, and the Prosperity Compsny of Syracuse, N.Y., was
avarded o contract to develop so experimental plant for
recovering lsundry water by flotation provess. The Boston
Navy Shipyard tested the plant and the process, and found
them feasible. The treatment plant wvas assigned ‘to NCEL for
simplification of controls, development of treatment methods
for various lecundry wastes, and development of design cri-
teria for a recovery uait to be used for an in-service test.

These objectives have been attained, and treatment
methods have been developed that are applicable to many
types of laundry wastes. The unit recovers laundry water
effectively and rapidly, snd the only fresh water required
for the lsundry is a small quantity for a final rinse of
clothing. Chemical expense is moderate, and the treated
waste water is supplied for re-use heated and softened so
that the net cost of the process is lowv. The process is now
ready for in-service testing st a field laundry. Applica-
tion data is included to facilitate selection of a site and
economic analysis for Navy use of this process.

R-082
Study of Creep in Concrete, May 1960, J. R. Keeton,
AD 237959, PB 148397

Cylindrical concrete specimens of several sizes were
subjected to constsat sustained compressive stresses of
2,000 psi and 3,000 psi. These stresses represented 38% and
57%, respectively, of their ultimate compressive strengths
at time of Jloading. Specimens were pllged in controlled
environments of 20%, S0% and 100% RH at 73°F.

End-to-end concrete deformation was meassured with
electronic cantilever deflection reeds and deformation in
the central portions was measured with mechanical strain
gages. Corresponding shrinkage measurements were made or
unloaded control specimens.

Test results are reported for ﬁs days of loading. In
the range of sizes investigated, creep does not appear to be
greatly influenced by specimen size, but creep is 5% to 10%
greater in 20% RH than in SO% RH. Creep in 100% RH is about
two-thirds of that in 50% RH.

R-083
Rediation Slide Rule for Atomic Fall-Out Problems, May 1960,
J. C. Ledoux, AD 238690, PB 148660

A nuclear weapon explosion results in earth and bomb
debris which has become contaminated with fission products,
residual radistion or fallout. The problem of decontamina-
ting an area depends largely on the radistion intensity and
the rate of decay of the fission products.

Previous methods of determining dose to personnel
ducing decontamination operations used tables or graphs to
determine the total dose which would be received at a cer-
tain locstion over a specified period of time. Except for
values used in the tables the desired value must be obtained
by interpolationm.

This report preseats the theory, construction, and use
of a circular slide rule which is designed to solve passive
defense problems dealing with residusl radiation. The rule
is based on the T **(-1.5) law of radioactive decay. The
slide rule can be used to solve sn infinite number of indi-
vidual problems without the necessity of interpolation in



tables o1 comatruction of graphie plots A number ot typi-
cal problems ate worhed with the alide tule to indicate ats
melhod ot use

R-084

Litetsture Survey uvf toncreters tos Nuilen
ing,  Jun 1900, M Heveill, W |
PR lolvle

Radiation Shield-
Cowell, AD 239871,

A literature sutvey was made to deteimine Lhe extent of
huowledge aboutl ahielding materials used ss aggregates in
woncretr Intormation v presented on (1) mux design toaoe-
poratang vartous types ot heavy aggiegates, (2) avatlable
vost datas telating to construction sethods snd aggiegstes,
(1) problems  aswociated with heavy concretes duiing vone
sttuction, and (&) nulear shielding properties tor con-
creten

The une ot heavy aggregates tor incressing the dennity
of concretes has been well enxploted by previous investigs-
tions At present there ate no matertals that can (ompete
evonomically with barite and tvon ores Ot the tion otes,
magnetite 1a the most popular Ot the high cromr-sectional
saterials tor thermal neutron absorption, haton 18 generally
the most cconomival

R-08%
Determination ot Ovtadscylamine in Steam Condensale, May
1900, T Roe, N Hochman, AD 250616

the Dearborn test bt and the
the determination of octa-
wete evaluated for aciutacy

Two (ommervial test hits,
Hagatile Contiol, desigued tos
decvlamine i steam condensate,

and reliabolaty Solttivne ot vartous outadecylame con-
tent were  prepated snd analyzed  and aesults tabulated

Both Kitas will determine ovtadecylamine an solution.
Both, however, give lov readings when used to analyse tot

droctadecylamine, which torms when octadecylamine decompones
under botler conditions o overall pertormance, the Dear-

botn kit 18 wore avcurate, less expensive, and essier to
use Some (hanges, however, should be asde 1 expressing
the concentration ot tilmiug smine 10 condensate, and the

toxioity of dioctadecylamine should be established

R-080
Hlast Loading of 15-Foot R/C Reams, Jan 1901, J R. Allgood,
S. K Takahashi, W A Shaw, AD 249657, PK 153964

This report presents the teaults ot a seties of tests
designed to 1eveal the nature ot the dynamic repomne ot
restrained K/C beams an compared with simple heams A

secondary aim was to verity the resulls of previous small-
stale beam tents

The teat data gives an nsight into the tomplen elssto-
plastic action ot simple and vestrawned tlexutal members
It was tound that commiderable advantage 1s to be gained by
using vestratned members instead of sieply supported ones
and thet the simulator is an exceptionatly simple and rels-
able loading device.

R-087
Fire-Retardant Coatings, Oct 1980, R L. Alumbaugh,
AD 246250, PR 171182

Fitteen tive-retardant systems applied to wooden test

panels and exposed to a marine atmosphere were tested alter
4 to 18 months ot weathering., The tire-retardant character-
tstica of the majority of coatiug systems decicased az a
result of weatheriag However, one ot the systems showed no
evidence of c(oating taitlure, and 1tn tire-retardant charac-
teristics umproved with weathering.

Nine systems were tested for tive-retardant puopertiea
using three standard test methods. The National Bureau of
Standards radiant panel method and the ASTM atich and wick
method genevally rvanked the systems in the aame order of
etfectiveness, while rvesulta ot the ASTM tire test cabinet

sethed showed aome variation trom Lhis order The NBS
tadiant pane! method ditterentioted between (oating systems
better than either ASTH wethod

Chemical 1mpregnates geaerally deteriorste in s marine
stmosphese.  Only one ot the impregnates oetrits furthes
luvestigation.

R-088
Evaluation of the McKiernan-Teriy D20 Dieael Pile Nemmer,
Aug 1900, J. J Hromedih, AD 290617

Tests to evaluate the driving cepabilities ot the DE20
hammer ou various types snd sizes ot vertical piles and wood
batter piles are described and discussed.  The tunctional
and operational characteristics of the heamer are descrided,
test results and output analyses ate presented, and compari-
sons are made trom su operational and economival standpoiut
ol the dJdiesel parle hammer versus the conventional steam-
powered pile hammes .

luterpretation vt the 1esults wadicates that the DE20
untt s capable ot driving vertical aud batter piles ot an
output ot 10,000-11,000 tt-1b per blow. A comparison of
test tesults, operational characteristics and shipping data
demonstiates the diesel unit's supertority over the conven-
tional steam hammer (0 terms of time, transportation, sup-
port, and matecials Adoption ot the McKievuan-Terry DE20
Diesel Pile Hammer as Navy standard stock equipment is
tecommended

R-0%%
Kitects ot Jet-Engine Exhaust on Virginia Disbase Concrete
Pavement, Nov 1900, N. Tomita, AD 240589, PR 153178

ln coordination with a National Bureau of Standards’
study on the retractory qualities of concrete, NCEL conduc-
ted a study to detersine the resistance of Virginia diabase
tonvtete to thermal shock trom jet atrcratt operations. In
simulated tield tests, conciete slabs and beams were sub-
Jected to the exhaunt ot a jet engine

The slabs spalled duting the atterburner power level of
the tirst exposure cycle, with 1ecorded surtsce temperatures
ot 900’ 1000"F. Subsequent exposures resulted in no addi-
tional spalling during 3 cycles ot exposure but sutteted
reduction in tlexural and compressive strengthe.

The Virgtora  dishase concrete did not possess the
necensary refreactory qualities and tlexural streagth
requitements. Ity use {8 not recommended for jet arrcratt
tull-powes test aceas It 13 recommended that simulated
tield tests be condacted on small concrete slabs and besma
betore a concrete 1n designated for aveas which will be
subjected to severe jet-engine exhaust conditions.

R-090
Dual-Ratl
D Taylor, J. J

Snow Tracks tor Model 995 Trancavator, Aug 1960,
Doman, A, L. Scott, AD 245622

As a coutinuation of t1ts dual-rail trach system devel-
opment, NCEL sdapted dual-vail modifications to a weight-
handling tractor. A caterpillar sodel 955 Traxcavator was
titted with 40-1n. dual-rail tracks for low ground pressure
and given a4 sevies ot shakedown and in-service tests.

The unit pectormed satistsctorily in all tests. No
migniticant detects of design o tonatruction were found.
It was concluded that tor suow trvactors weighing up to

83,500 Ib, the dual-rail snow track system (s practical tor
uniits with nonoscillating tracks. A single wooden track-
cartier block mounted between the tvack rails was found to
be better than double blocha mounted under the rails.

R-091
Combination Cargo Sleds, Oct 1960, J. J. Doman, D. Taylor,
AD 246000, PR 152942 .

A l0-ton bobsled, similar to those used at Operation
Deep Freeze | (1955-56), was purchased, and three different



sodifications were wade before a satisfectory combimstion
cargo sled vas produced.

The sled vas developed for Arctic use se that it caa be
reedily coaverted from a bobsled for loag-heul sled train
operstions to two fised-ruaner sleds for short-haul opers-
tioas.

The combinatiom cergo sled wes teated satisfactorily
over a sand course st Port Nueneme. [t 13 recommended that
the sled de given & cold-vesther ia-service test.

R-092
Forces Induced by Bresking Water Waves oa & Vertical Wall,
MHar 1961, J. J. Leendertse, AD 252980, PD 135444

Anslyses sre preseated of two-dimensionsl ladboratory
messuremsats of the (orces i1aduced by brealing waves on »
vertical barrier placed on a plame with a one-to-ten slope.
The deopvater wave heights ronged from 0.2 to 0.6 ft, aad
their periods ranged from 1.9 to 3.3 sec. The ratio between
the depth of vater im froat of the darcrier and the deepveater
wave longth vas approzisately 0.011).

Superimeatally decived graphs sre included fros which,
for waves with s steepuess betwern 0.013 and 0.006, the
average force and the interval detveen the initial impact of
the wvave snd the maximum of the second rise can be calcu-
lated.

An euperimentally derived expression is presented (or
the deaceadiag dranch of the initial, high-intensity, short-
duration force. This expression indicates that, ot a time
slightly after the imitial impact, the force s appromi-
mately four times the value of the peak itself.

A sethod is presented for the design of a breskvater in
wvhich the bdasic dynamic equation is utilized together with
the eoxperimentally derived history of the excitstion. An
exsmple of 1ts application is {mcluded.

R-093
Reicsued as N-392.

R-0%
The Tundra Truch, Sep 1960, D. Taylor, AD 246251

NCEL originally conceived an idea for an smphibious
vebicle (Tuadrs Truck) haviag sn LVT eagine and power train
driving two 60-in.-wide eadleas rudbder track delts on large
spring-sounted buoyaat rollers. The vehicle wvas built under
various coatracts and then tested at NCEL. It maneuvered
easily in weter, and had a speed of 3 knots, but failed on
land becsuse of the power it lost im rolling resistance
between the bogie wheels and the rubber track belt. Fur-
thermore, the vehicle could mot de steered on land bdecause
its tura resisting moment wes greater than the turning
acaent under all normal operating conditions.

R-09%
Tefloa as & Metal Preservative, Oct 1960, R. J.
N. R. Joerding, AD 246252

Tablodil,

A {ile of Teflon was applied to most corrodidle sur-
faces of a jeep for lomg-term exposure in open storage in
the marine eaviroament st Port Huememe. The effectiveness
of Teflon as & preservative veried with the degree of expo-
sure to the weather amd outside air. The fila on fully
onposed surfaces begam to bdresk down after ) moaths, seai-
exposed asreas failed within 6 sonths, aad applications on
breke drume feiled within 10 monthe.

Tefloa is recommended as a preservative for iatermsl
surfaces of cavities, such as transmissions sad differen-
tiale. It is sot recommended for surfaces exposed to marine
air or for surfaces formiang seals. Teflon on the master
cylinder covsed poor braking and oa the vheel cylinder
allowed bdrake fluid to leak. Pistom blow-by suggests that
Tefloa reduces the surface adherence of oil. It is likely
that vibration vill loosen aut snd bolt assemblies.

R-13
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R-097
Corrosion Survey of Steel Sheet Piling, Dec
Brouillette, A. K. Nanna, AD 249658, PD 171501

1900, C. V.

In & survey of the corrosion occurring on steel sheet
piling ot eight Naval harbors a parallel series .( sasmples
were cut from three piles at esch hardbor, and the corresion
losses werz detersined by laboratory snalyses. A technical
literature survey revealed additionsl deta on the corrosion
of steel sheet piling and the effectiveness cf cathodic
protection.

Investigstion showed that the greatest rate of corvo-
s1on of steel sheet piliag 1s in the splash zone and at
about 2 ft below MLW. The vertical distribution of the
intensity of corrosion 18 the ssme a3 that found 1n the
literature.

No protective maintenance costings had been aspplied
from MLV to the top of the pile at any of the eight harbors
tavestigated. Coating pilen fully before driving thea
tncreases their life, especially trom MLV into the mud zone.
Cathodic protection has been 1n use at Puget Sound Naval
Shipysrd for the last six years and appears to have retarded
corrosion of the piling below MLW.

R-098
Acceptance Test for Preservative Lubricants Based on Intrs-
red Spectra, Dec 1960, J. B. Crilly, AD 247707

Infrared spectra of 33 lubricants have been prepared
for use 1n wilitary specificastions as & reference for the
inspection snd ideatification of acceptable preservative
oils. A simple scheme for classifying spectra 18 presented
by wvhich the spectrus of a lot ssmple or an unknown material
can be wsatched with the spectrum of a qualified product.

The method 1s based on the findings that difterences
between spectras of unlike wmaterials are sufficient to dis-
criminate smsong them, that several lots of the same material
produce spectras which are nearly ideantical, and that spectra
from the same lot are i1dentical vithin experimeatal error.

R-099
Steel Surface-Rardening Processes and Materials, May 1981,
R. L. Alusbaugh, C. V. Brouillette, AD 257846

The Laboratory investigated (1) the surface-hardening
properties of Nitro-loy and similar casehardening compounds
and the elfect of these on various types of steel, and
(2) the hest-treating properties of the various steels.

R-100
Superseded by N-391.

R-101
Foamed Plastics and Other Selected Insulating Materials,
D. F. Green, AD252981

This report summarizes a literature survey of foamed
thersal insulating materials and recommends future labora-
tory investigatioms. It presents information about thermal
insulation propesties and applications of foamed materials
iacluding plastic, vubdber, glass, and concrete. Pertinent
dsta from commercial wanufacturers' brochures and other
availadle literature is aluo summarized.

Foamed materials have deen used extensively for thermal
insulation in both the high and lov temperature tields, but
the survey revealed that, while sany proprietary foamed
products exist, little information other than that provided
by the manufacturers 1s avaiiable about their properties.



R-102
Reissued o N-3946

R-10)

Feasibility of Flotation Clarification tor Water Trealment,
Dec 1960, J. a. MNalton, W. K. Nehlsen, J. V. Grahaa,
Al 248070, PB 153610

As a result of NCEL developmental work on & flotation
process tor waste-water clarification, the feasibility of
expanding spplication ot this process to treat turbid vater
wes studied. A S-gpa enperimental water-treatment flotstion
claritier was coastructed snd used to treat neturally and
artificially turbid wvaters Experiments also were made to
show the effects of water slkalinity varistions on the
process

Be:suse of high cheaical vequirements, this process s
not considered suitable tor further developaent

R-104
Evaluation ot Sanitot Type B Waste-Disposal System in Polar
Camp Use, Oct 1960, W. R Nehlsen, AD 246001

Polar camps on the littoral may have limited supplies
of fresh water available, and & lov-vater-use waste-disposal
system can be of considerable value n 1mproving camp sani-
tation A (ommercial system combining s low-water-use
totlet wilth an aerated treatmenl appeated to be applicable
to this situation, and two units were procured for testing
Results show that the capacity ol the treatmenl tank 13
lower than expected, bdut that the system may be useful tor
some polar camp requirements.

R-10%

Radiological Decontamination Methods and Equipment for
Cold-Weather Regions, Sep 1901, D. Taylor, E. N. HNellberg,
W. R. Nehlsen, L. K. Donovan, AD 264130

The intormation contained 1n this report 18 designed to
be used along with NAVDOCKS TP-PL-13, radiological recovery
of fixed military instatlations, in order to adapt TP-PL-13
to cold-weather conditions. This report is to act as the
basis for a cold-weather supplesent to TP-PL-13 which will
be published by the Bureau of Yardas snd Docks.

The ettects ot cold weather upon the operation of the
besic recovery plan are pointed out. The wmajor prodlem
areas most likely to bhe eniountered in recovering a tixed
ailitary installation subjected to radiological coutamina-
tion in cold climatic conditions are outlined, and methods
and equipment to be used for radiological decontasination
are indicated and 1llustrated for various cold-veather
conditions.

R-106
Dual-Rail Snow Tracks for the Caterpillar D-4 Tractor, Oct
1960, A. L. Scott, D. Taylor, AD 246002

As a continuation of the LGP tractor development pro-
gram, the dual-rail snow track system was adpated to
coterpillar D-4 tractor. The unit was fitted with 42-1a.
dual-rail trachs to decrease ground pressure and was given a
series of shakedown and in-service tests.

The unit performed satisfactorily 1a all tests. No
significant defects of design or construction were found.
MHeavy steel braces enabled the extended final drive shafts
to support the oscillating tracks without exacessive strain.
It was concluded that the dual-reil snow track aystes 1a
practicable for use on the caterpillar D-4 tractor.

R-14

Kk-107
Snow-Compaction Equipment, Snow Rollers, Jan 1961, J. B.
Camm, AD 250215, PB 154332

While the Navy's cold-processing saow-compaction tech-
niques were being develuped, two types of rollers along with
other special equipment were used to produce good-quslity
compacted snow.

An 8-t diam, B-ft wide, 10,240-1b steel roller was
developed to compressively compsct the snow field before
grading and dJdepth-processing and to compact the pulverized
suov after processing. This roller vas also used to main-
tein compacted smow areas by progressively compacting new
snowtall and draft It was effective at speeds up to 500
{pm and could cover 4.9 acres/hr uader good conditions.
Based on 1959 prices, its cost 1s about $5,500 per unit.

A 13-ton standard construction roller with 1) pneumatic
wheels was used in the final stage of construction to
strengthen the top 6 1n. of the compacted smow. This rol-
‘er, along with the snow-compacting roller, was also useful
1o compressively compacting aew snovfall.

R-108
Snow-Compaction Equipment, Snowv Mizers, Jan 1961, R. C.
Coffin, E. H. Moser, AD 250216, PP 15431}

Commercially available, towed-type comstruction mixers
were modified as snow mixers for the Navy's cold-processing
snow-compaction techniques. Two sizes of snow mixers, along
with other special equipment, were necessary to produce
good-quality compacted smnow. Onme size, « model 24 anow
mixer, had s 24-in.-diam votor, a maximum rotor speed of
190 rpm, and a maximum pecripheral speed of 4,960fpm. The
other size, a model 42 snow mixer, had a 42-in.-dism rotor,
a maximum rotor speed of 515 rpm, snd s maxisuam periphersl
speed of 5,665 fpm.

Both models satisfactorily wixed and blended smow for
depth-processed, compacted-snow mats. They were also useful
for proceasing new deep snowfall and heavy drift oa com-
pacted wmats for maintaining the compacted surface. The
model 24 mixer can construct s sat up to 16 in. thick; the
wodel 42 mixer can construct a mat up to 28 in. thick.

R-108 Suppl.
Snow-Compaction Equipment, Snow Mixers, Supplemsent, Jan
1961, R. C. Coffin, E. H. Moser

This supplement identifies the commercial coaponents
used 1n the model 24 and wodel 42 saov mixers described in
TR-108. These snov mixers were developed to pulverize and
intermix the top 2 to 42 in. of snow in the construction of
compacted-snov areas by the Navy cold-processing techniques.

R-109
Snow-Compaction Equipment, Snow Drags, Oct 1960, J. B. Camm,
AD 246003, PB 171325

Numerous types snd sizes of drags were tested and
evalusted during the development of the Navy's anow-
compaction techniques. As techniques were developed for
constructing shiways, roads, and runvays on shallow and deep
snow fields, two types of drags, along with other special
equipment, were found necessary to produce good-quality
compacted soow.

A snow-leveling drag was needed in the preliminary
stages of construction to level and compact windrows left by
other equipment, to spread and level shallow draft and light
snowtsll, and to remove slight surface irregularities.

A snow-finishing drag was needed in the final stage of
construction to obtain a hard, smooth finish om compacted
snow. Such a finish vas necessary for successful operation
of asircraft, cars, trucks and other vheeled vehicles on the
compacted surface.



R-110
Saow-Compactioa Equipasrat, Snov Plsaes, Feb 1961, E. N
Moser, AD 250532, PB 154463

A cosmercially svailable two-type land plane was modi-
tied to & snov plane for the Navy's cold-processing smov-
compaction techaiques. Two sizes have been developed. Ome,
for gemersl-purpose use, had a &0-ft spen and is colled o
model 40 snov plane. The other, for epecific use on the
long-wveve sastrugi at the South Pole, bas an 80-ft span and
is called a model 80 soow plame. This report describes the
development snd evsluation of the model 40.

The saov plene is & satisfactory piece of equipaent for
pleaing natursl and compacted smov, grading draft snow, and
laterally moving snow to build up or level s snow field. A
combination plener bowl sad grader blade operated hydrauli-
cally, is provided for planing and grading. As & planer the
model 40 cen cover up to 3-1/4 acres an hour, sad a3
geader it cam cover up to 3 acres an hour.

R-110 Suppl.
Saov-Compaction Equipment, Smov Pleses, Supplement, Fed
1961, £. N. Moser, AD 250533

This supplement identifies the proprietary components
used in the model 40 sad wodel 80 snow planes and auxiliary
equipment descrided in TR-110. These saov plenes were
developed to level and grade saov in the coastruction of
compacted-saov sreas by the Navy cold-processing techniques.

R-111
Saow-Compaction Rquipment, Sprayers and Dusters, Jul 1962,
E. K. Moser, S. R. Gifford, AD 202940

As a part of the Laboratory's progrem to develop
sethods and equipmeat for coastructing load-beariag smow by
the Navy's cold-processing techaiques, experiments were made
to determine the fesnidility of using additives to increase
sud preserve the hardness of compacted snov.

Barly in the Laboratory's samow-compaction investiga-
tions it wss found that the bhorizomtal distributiom of
hardness in depth-processed soow varied as much ss 100}
vithin a few square feet even vith good quality coatrol
during processing. [Experimeatsl work shoved thst adding
free water to the compacted mass reduced this variastion, and
s sprayer with sa insulated tenk was developed for adding
free water at a controlled rate.

In 1960, the Navy built and meintained a 12,000 car
compacted-snov parking lot snd access rosd for the Olympic
Winter Games at Squav Valley, Calif. As the compacted soov
would mot support afteracon traffic on warm, suany days
because of decay in surface hardaess, sawdust wvas used to
insulate the snov. It was found that a 1/4-in. dusting
spplied with » front-delivery spreader not oaly preveated
surface~hardness decay, but also provided better tractios
for vehicles. While sawdust is an excelleat insulator for
compacted snov, it was concluded that ite shipping bulk per
uait of coverage ie prohidbitive for gemeral applicstion im
polar aress.

R+111 Suppl.
Sanov-Compaction Equipment, Sprayers and Dusters, Supplement,
Jul 1962, L. N. Moser, 8. K. Gifford, AD 283033

This rupplement identifies the proprietary coaponents
ueed in the water sprayers and sawdust spresders described
ia TR-111. This equipmeat was used to investigate the
feasibility of developing more uniform hardness in compacted
saovw by an aspplicstion of water, sad of using am insulator
to protect the surface from deteriorstion uamder high air
temperatures and solar radiation. These investigstions were
made as a part of a study towerd the coastruction of load-
beariag snow by the Navy cold-processing techniques.
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R-112
Saor Compaction Equipment, Vibratory Fiuishers, Jun 1962,
E. H. Noser, S. K. Gifford, AD 401249

Afrcraft testa on compacted snov have shown that a
barder wearing surface s required oa snov compscted by
depth processing. A specisl rolling technique improved the
surface hardness, but & preliminsry experiment oa cold, dry
polar snowv indicated that vibration might produce a better
surface. As a result, two types of construction vibrators
were tested as surface finishers for compscted snovw ot
winter test sites in the Sierras of California.

It wvas coacluded from the Sierra tests that vibration
ieproves surface hardoess in compacied saow, bul that iaves-
tigstions are needed oa cold, dry snov to detersine the
magnitude and dursbility of this improvement on compacted
snov ia polar areas. It was also concluded that the sppar-
ent differeaces in the two types of vibratery finishers used
on warm, wet snow were insufficient for selection of the
sore suitable type of finisber for further testing

R-112 Suppl.
Snov-Cospaction Kquipment, Vibratory Finishers, Supplement,
Jun 1962, L. N. Moser, S. E. Gifford, AD 401250

This osupplement identifies the proprietary components
used in the shoe-type and rolling-type vibratory finishers
and auxiliary equipment described in TR-112. These finish-
ers were used to investigate the feasidility of surface-
hardening compacted snow by vibration in the coastruction of
load-besring areas by the Navy cold-processing techniques.

R-113
Snov-Compaction - Design Criteria snd Test Procedures, Apr
1964, . M. Moser, AD 427120

Extensive experiments have beea conducted 1n the
Arctic, Antarctica, snd the Sierras of Californis to develcp
techaiques and equipmeat for the Navy's cold-processing
saov-compaction procedures. These procedures are based on
the wmecharical accelerstion of the nstural ametamorphic
processes occurring in saow. Techniques and equipment are
presently available for produciag high-streagth saow capable
of supporting vheeled sircraft with tire inflation pressures
up to 75 psi and gross weights up to 75,000 Ib. Current
investigations in Antarctica sre directed towvard increasing
the losd-bearing capacity of compacted-snov runvays on deep,
perennial snowfields up to 150,000 1b.

Existing criteris are given for the design of
compacted-saov roads and rumweys oa snnual and perennial
snowfields. The limitations of these criteria require that
they be applied with judgment.

Instrumeats and procedures are availsble for testing
the temperature, density, texture, and the hardness index of
compacted smov. Of these the hardness index, vhich is time
asnd temperature dependent, can be used in conjunctica with a
sinimus bhardness guide to deterwine the approximste dynsmic
load-beariag capacity of compacted snov. The nonhomogeneous
characteristics of snow csuse considerable variation in
hardness, especially in a large area of compacted snow. As
s result a smow road or smow ruaway must be traffic-tested
with vehicles and aircraft before they are put into general
use. Light to heavy vehicles and ski-equipped aircraft must
be used for these tests.

laproved test equipmeat, instruments, sad procedures
are being developed to test the properties and trafficebil-
ity of compacted snow. These instruments should provide
more precise messurements of the snov properties and replace
most, if mot all, of the traffic tests nov required for
compacted snow.



R-114
Snow  Compaction,
AD 281946

Techniques, Jun 1962, k. H.  Moser,

Extensive experiments have been conducted 1n the Arctic
and Antarctica and in the Siecras of Calitornia to develop
techniques and equipment tor the Navy's cold-processing
snow-compaction procedures for producing load-bearing snow
by mechanical accelevation of the natural metamorphic pro-
cesses occurring in snow.  Six techniques have heen devel-
oped: precompaction preparations, compressive compaction,
depth-processing, double depth-processing, surface-
hardening, and layered compaction.

The most elementary of these techniques, precompaction
preparations, 15 used primarily to prepare a snow field for
compaction, but 1t can he used alone to donstruct an
improved shivay on sanow. The next four techniques sepa-
rately have limited application, but collectively they are
used 1n the layered-compaction technique which 13 used to
build runwvays for heavy, wheeled sircratt on deep snow. All
s1x techniques are used 1n the maintenance and repair of
snow-compaction arras, with the choice of technique depend-
ing on the need. In addition to developing techaiques and
equipment for compacting snow to varying degrees of hard-
ness, some investigations have been made on the protection
ot this saos from deterioration under intense solar tadia-
tion and prolonged periods of ahove-treezing temperatures.

R-115%
Reissued as N-396.

R-116
Blast Load Tests on Post-Teusioned Concrete Reams, May 1961,
H. T. Miyamoto, J. R. Allgood, AD 259138

Your types of post-tensioned prestiessed concrete bheams
with straight unbonded bars were tested under static and
blast loading to study their behavior.

The tests showed that the response of prestressed beams
can be predicted by a one-degree-of-freedom system, provided
the correct damping and resistance functions are known. The
logarithmic decrement of the beamr was about 0.05 to 0.28,
which permitted negative deflections to develop under short-
duration loading. A recommended dynamic design procedure 1s
given.

R-117
Effect of Temperature on the Boring Activity of Limnoris,
Mar 1961, K P. Vind, H. Hochman, AD 252065, PB 155003

The Laboratory has been seeking to belter understand
the reasons for ditfereaces in the service life of marine
timbera in various localities and to resolve the factors
that determine how long a preservative will function. As
part of this investigation, experiments were performed to
determine the effect of temperature on the boring activities
of cold, temperate, and wvarm-water species of limnoria.

It was coancluded that timbers exposed to marine
environment in cold-water harbors (limnoria lignorum terri-
tory) are subject to limnoria attachk 1in midsummer only.
Tiwbers exposed in temperate-water harbors (limnoria quadri-
punctata territory) are subject to limnoria attack through-
out the summer, and those exposed in warm-water harbors
(limnoria tripunctata territory) are subject to extensive
limnoria attack throughout the year.

R-118
Evaluation of Steam
D. Taylor, AD 250217

Cleaners, Dec 1960, J. J. Doman,

Two vapor heating corporation steam-cleaning units,
vapor mode]l 80 (gasoline engine-driven) and vapor model 200
(electric-driven), were tested for one year at the USN CBC,
Port Hueneme, Calif. The two cleaners had fewer automatic
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devites and cost much less than the Navy Stock Unit CF4940-
2064-395t. They did not contorm to the existing steam-
(leaner specitication MIL-C-40368.

The model 80 15 not recommended for Navy usy. It 18
suitable only for small steam-cleaning operaticrs where
electric power 1a not available.

The model 200 performed satisfactorily. It was simple
to operate, had lov maiatenance and service requiresents,
and performed all the cleaning operations formerly accom-
plished by two Navy standard stock machines. It 1s recom-
mended that a specification be prepared to cover this unit
and that 1t be accepted for use at Naval installations.

R-119
Evaluation of an lInsulsting Oil Test Kit, Feb 1961, A. k.
Hanna, AD 251308

Samples ot fresh insulating o1l were contaminated with
known amounts ot oleic acid or benzaldehyde and tested with
the Allis-Chalmers kit for acidity and polar compound con-
teat. The acidity was indicated by s spot test which showed
the i1ncrease 1n acidity by a change in color. The polar
compound content was indicated by the degree of irregularity
of a test spot. Samples of oils taken from transforsers in
storage vere also tested.

The kit was easy to use and functioned as claimed by
the manufacturer in detecting the presence of acidic and
polar compounds in insulating oils.

R-120

Behavior ot Instrumented Prestressed Concrete Pavement at
NAS Lemoore, Californis, Mar 1961, J. A. Bishop, AD 253430,
PR 156026

Longitudinal and transverse post-tensioning loads and
the distribution of these forces along the lengths of ten-
dons were defined by calibrated links or couplers installed
in the tendons. Strains induced in the concrete by stres-
sing and existing for several months after stressing were
measured by Carlson strain meters embedded in the concrete
adjacent to instrumented coup.ers. A load test resulted in
the definition of a deflection pattern and the measuresent
of pressures under load. There was spparently a substantial
amount of friction between longitudinal tendons and their
ducts as indicated by the difference in tendon force between
ends and center. Couplers installed in transverse tendons,
which were encased 1n ducts and stressed from one end only,
did not indicate & large friction loss from one end of the
tendon t> the other. Tendon forces decresse, and compres-
sive strains in the concrete increase, with time under the
influence of slab shrinkage and increased pavement tempera-
tures. A load test shows that the 6-in. thickness of pre-
stressed concrete pavement is the equivalent of at least
11 in. of conventional concrete pavement.

R-120 Suppl.
Behavior ot Instrumented Prestressed Concrete Pavement st
NAS Lemoore, California, May 1963, J. A. Bishop, AD 404228

The observations reported in TR-120 are supplemented by
further observations of the behavior with age and use of an
instromentsd prestressed concrete taxiwvay at NAS Lemoore.
Data will continue to be taken annually.

R-121
Design Charts for R/C Beams Subjected to Blast Loads, Oct
1960, J. R. Allgood, G. R. Swihart, AD 429331, PB 160552

An ultimate load theory is combined with an idealized
dynamic theory to form & computacional program for the
development of a set of design charts for reinforced con-
crete beams. The behavior of beams under blast loading is
reviewed to +id in the explanation cf the computational
program and the charts. A procedure for the trestment ot



shear and bond is presented. The design curves are given
and exeaplified, and their lisitations are discuesed.

R-122
Polar Camp Vater
AD 249483, PB 154081

Systems, Dec 190, W. R. Nehlsen,

Polar climste and terrain make normal water supply
systems difficult or tapossible to construct at polar cemps.
As & result, Navy forvard bases have used eapensive systems
which have often proven unsatisfactory. This report uses
25-t0-300-a4n comps as & basis for tmprovement studies on
polar water supply, and 1t classities water supply problems
according to available vater sources.

Better water vith less work and cost would tmprove the
habitability of polar cemps. Drinking vater can hest be
sade palatable by sdsorptive (tltering. Manpower eltort and
costy can be reduced by conserving (resh wvater, using salt
water where availsble, using wveste hest, and efficiently
sechanizing snow bhendling. Technical studies required
include developing or testing taste snd odor tilters, ses
vater access lines, sanov-bandling equipment, integrated
distillation and pover equipment, and sdaptation of tacili-
ties to polar camp buildings.

R-123
Methoda of Shotcrete Construction for Personnel Shelters,
Mar 1961, R. M. Webd, AD 2234831, PP 139445

To asvaluate methods for the econocaical construction of
shotcrete personnel shelters, shotcvete arches were cast
over various forms: s quonset arch, a tlexidble plywood
shell, & poeumatic airtorm, and a compacted earth mound.
Salvagesdle quonsets were found to be the must econcaics!
Vet-ain shotcrete containing cosrse aggregate was placed
wvhich permitted use of conventionsl coacrete mixes.

R-124
Evaluation of Jered Beach Salvage Crane, Dec 1960, J. ).
Sayles, R. K. Jochums, AD 249128

Preliminary tests of the Jered Beach Salvage Crane by
the U.S. Naval Asphibious Comstruction Battalion Two near
Little Creeh, Va., indicated that modificstions would be
needed to relieve the towing tractor of the asdditional
veight of the crane before tests could resume. The defi-
c:sncies determtned by ACB-2 and those suspected by the
Leb ratory prior to sctual testing are discussed, and the
evalustions and resultn of tests are reported.

Preliminary studies, supported by field tests, indi-
cated that the crane presented too much rolling resistance
to be towed by the Caterptllar D-8 Tractor, and is designed
so that provistion of sufficieat flotation is mot feasidle.
Further testing and modificstion have been held in abeyance
until test work on the Army Transportation Corps Landing
Craft Retriever, Mork 11, s completed. At that time
re-evaluation of the need for the Jered Crane can be made.

R-12%
Retssued as N-39A.

R-126
Soil Stabilisation by Vibration, Mar 1961, C. R. White,
AD 253432, PB 171844

This task, partly contracted to the California lmsti-
tute of Technology and others and partly done by NCEL,
started vith a theoretical and experimental determination of
the factors that control vibratory compaction of sand. A
6-1/2-ton vibratory compactor was then designed and built to
evaluate the theoretical and experimental findings. The
nschine effectively compacted sand to depths mot previously
achieved by coaventional compaction equipment. It compacted
sand subgrade deneath a flexible pavement while opersting on
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the pavement surtave, and 1t compacted highway base matesial
ta tills 20 and 40 in. deep It alse had briet trials on
Navy airfield construction

Further studies to reveal vibratory methods tor (om-
racting cohesive soils have included theoretical and experi-
aental determination of parsmeters, and the design and
construction of o vesearch compactor for field studies  The
new sachine wvas necessary, bevause the characteristics of
the sand compactor were not suitable for compacting tchesive
sotls. MNowever, (ield testing ~nd evaluation of the range
and degree of eftectiveness of the nev mavhine tor compact-
tng cohesive soils tematn to be authotized and scivaplished

R-127
Mobile Piers ond Breakwaters An Explorstory Study ot
Existing Concepts, Apr 1961, J. T. O'Brien, D. 1

Kuchenteuther, R. E  Jones, AD 256R4)

Twenty-seven concepts fosr mobile wave attenuators end
pPiess in six categories are teviewved toward exploring thest
capability to torm & single mobile unit - teimed 2 mults-
purpose harbor unit - which could be used with others like
it to torm either a bdreakwater or a prer It s concluded
that the catsson type ts not (easible an a pier, but 3
teasible as 2 breahwater. The floating platform 1s trasihle
as & pier and 1o a lesser extent as a breahwater The
legged platform 18 feasible as a prer and also as a break-
vater 1l a proper wave attenuator s attached Hinged
batfles, water current tnducers (1ncluding both pneumatic
snd hydraulic breakwaters) and chemical additives are not
feasible as wave attenuators whereas Llixed hatiles are
feasible.

R-128
Submarine MHulks as Protective Shelters, Feb 1961, R F
Svalley, AD 251309, PB 154787

Various schemes ave considered for emplacing a sub-
marine hulk a3 an underground shelter The most practical
method 13 to dredge a slip 1nto & bheach area, (loat in the
submarine, and cover 1t with sand.

Modifications to the submsrine would be necessary
before it could function as a shelter It would be neces-
sary to install & new electrical aystem, a new entrance, a
wodified ventilation system, and s renewed air-conditioning
unit. The overpressure capacity would be st least 130 puy,
with commensurate radiation protection provided by a cover
of 81t of sand. It is estimated that a submarine hulhk
could be adequately sudified and emplaced for about $60,000.
A breahdown ot costs 1s given.

R-12¢
Oscilloscope Engine Pertormence Analyzer, Jan 1981, A L.
Scott, AD 250534

The oscilloscope engine performance analyzer wies a
cathode-ray tube to depict events 1n the ignition vycle ot a
spark-fived engine. By analyzing variations in the pattern
on the acreen an operator can Jdiagnose engine periormance
faults. The Allen umit 18 portable and can be used by
mobile field forces as well as by permanent installations

The unit was tesated for ronformsnce to applicable
military specifications and tound to be matixfactory. The
instruction manual, however, was not explicit enough to
enadle an inexperienced operstor to use the umt eftec-
tively.

R-130
Water Vapor Transmission of Plain Concrete, May 1961, D. F.
Griffin, R. L. Weary, AD 257789

The effects of water-cement ratio, relative humidity,
aggregate size, concrete splice position, and certatn admix-
tures, such as oleic acid and sodium chloride, on the perme-
ability of plain concrete were investigated.



Water vapor transsission values were tound to be sig-
niticantly higher for higher water-cement ratios, smaller
aggregate, and the absence of sodium chloride Concrete
slice position, oleic acid, and relative humidity were tound
to have no significent effect when compared with experi-
wental variability. The study demonstrates that water vapor
transmission is not directly proportional to water vapor
pressure differentials between the ends ot the flow path.

R-131
Mortsture Migration Rates Through Puilding Materials,
1961, R. J Zablodil, AD 256717

May

Tests were made to determine suisture migration rates
(1) through concrete tluors as affected by ditfereat types
of soil beds, and (2) through various wall msterisls, such
as concrete blockh, common brick, mortar, gypsum, end wood.
Wall materials vere tested singly and compositely

R-132

Fire Extinguishers Containing Inhibited Lithiue Chloride
Solution for Polar Use, Mar 1961, C. V. BRrouillette,
AD 253630

In this 1nvestigation, tive different commercial extin-
guishers, fabricated of drawn brass or silicon bronze and
lined with a lead alloy, were tested with the lithium chlor-
1de solution using either sodium dichromate-oxalic acid or
sodium dichromste alone as an inhibitor. It was determined
that 0.5% sodium dichromste satisfactorily inhibits corro-
sich by the water solution ot lithium chloride when con-
tained 1n ap extainguisher of drawn brass.

R-133
Column Strength of Long Pilex, May 1961, J. J. Hromadik, AD
258262

Full-scale axial load tests were conducted on six
different types of commercially available piles to determine
their resistance against failure by buckling. Seventeen
80-tt specimens, each with an unsupported length of 60 ft or
more, were tested under conditions of piles at refusal. A
field test tower with a lo.ding system induced axial com-
pressive loads to &40 tous. Application ot tangent modulus
principles for use in the generalized Euler equation for

predicting buckling loads 1s demonstrated by way of examples.

It 1s concluded that the theory has practical application,
and 1ts usage 13 recommended.

R-133 Suppl.
Computer Program and Design Values, May 1966, J. J. Hiomadah
G. D. McDougal, AD 633266

A 1620 IBM computer program was written in Fortran to
determine the ultimate load for concentrically ledded,
concrete long piles, The piles were of three basic cross
sections: circular, octagonal, snd square. The the:rrti. al
evaluation of the ultimate losd was made by using che  an-
gent modulus in the generalized Euler formula. Prese:ted in
this supplement are the computer program and the cowpter
results 1n the form of tables giving the ultimate .4 for
various column slenderness ratios.

R-134
Engineering and Economic Study on Tent Dechs and Frames, Apr
1961, J. J. Traffalis, AD 253631

Three materials, sagnesium, plastics, and aluminum,
were investigated for use in frame fabrication. Four mate-
vials, plastics, concrete, stabilized soils, and corrosion-
resistant metals, were studied for deck use. Procedures
stemming from the U.S. Marine Corps requirements resulted in
the design and fabrication of an aluminum tent frame and in
the procurement and test of two types of aluminum dechks.

R-18

R-13%
Evaluation of & &40-Foot by 100-Foot Ellipticsl Arch Utalaty
Building, Jun 1961, R. M. Webb, AD 2585)¢

A LU-1t by L0U-1t elliptical arch building manufactured
by the Wonder Building Corporation was erected and subjected
to the loading specified 1n the uniform military require-
ments criteria tor prefabricated advanced base buildings.
Tests proved the building arches to be structurally sound
under design conditions corresponding to & 20-psf snow load
and & 70-mph wind velocity. However, the end valls do not
provide a factor of satety compatible with that of the
arches since the double sliding doors failed unde: ome-third
ot the required load caspacity. With the exception of
weathertightness, structursl stability of the end walls, and
farlure of the doors, the building meets the minioum mili-
tary requirements. The shipping weight, cubage, and erec-
tion time compsre favorably to those of buildings of similar
dimensions.

R-136
Prototype
AD 259335

Inflatable Causewsy, Jun 1.61, J. J. Hromadik,

Utilization ot an 1nflatable-type causevay that could
be sulti-tiered on an LST, or i1n the well deck of an LSD, 13
considered to offer s marked logistics advantage over the
present type of causeways. A prototype section of such a
causesay was designed and fabricated under contract and
evaluated by the Laboratory. Evaiuation results indicate
that the inflstable system 15 teasible, but that the pro-
totype unit 18 too complex for military operations. Re-
tention of the flotation system i1s advocated, with a recom-
sended redesign of ‘he superstructure.

R-137

Dose Attenuation Factors for Concrete Slab Shields Covered
vith Fallout as a Function of Time After Fission, Jun 1961,
A. B. Chalton, L. K. Donovan, AD 258240

The dose attenustion of fallout radiation by various
thicknesses of concrete shelter roofs as a fuanction of time
after s nuclesr detonation was investigated. A spectrum of
energies 18 used for the fallout source rather than s single
average ecnergy as has been done in previous studies. Pre-
sented herein are dose attenuation factors for various
thicknesses of shelter roofs as a function of time after
fission. The Office of Civil and Defense Mobilization
recommends & 2-week shelter-stay time in the event of a
nuclear Jttack., Therefore, an average dose attenuation
tacter for any lé-day stay tine as a tunction of time of
arrival of the fallout or shelter eantry time for various
roof thicknesses is alsr presented.

R-138
An lavestigation of Desiccant Dusting, Apr 1961, J. C. King,
AD 253903

Desiccant dust emitted by dehumidification machines in
warehouses has been reported in a number of Naval and Marine
installations. NCE! -~onducted an investigation to determine
the extent of the pronlem and to find ways to eliminste or

minimize it. Dehumidification machines were observed 1in
operation at three, bases. Tests were conducted using
samples of demiccants from various manufacturers. These

observations indicate that the machines and desiccants which
were the worst offenders have been removed from use. Dust-
ing 18 no longer & significant problem with new and sturdier
desiccants and improved dehumidification machines.

R-139
Propulsion Uait Mountings for JIxl5-Pontoon Causevay Sec-
tions, Apr 1961, J. E. Smiih, AD 256380

An investigation was conducted to determine the possi-
bility of developing & special type of mounting that would



persit propulsion units to be placed on 3x15 pontoon cause-
way sections. The mounting would provide a means for soviag
the uaits clear of the end-to-end cooaection so that the
sections may be used as barges as well as causevays, thus
eliminating the need for tender craft and the additional
expense snd utilizstion of critical shipping space sttendant
vith their use.

Two differeat prototype mountings were fabricated and
tested. Neither design was successful because the causewvay
sections could not be connected without the aid of tender
craft. It was concluded from this snd other unfavorable
operationsl factors that development of a special propulsion
unit mounting for the intended purpose is not feasible.

R-140
Investigation of Wide-Gage Portal Crsne Track Alignment and
Running Gear, Feb 1962, J. J. Bayles, R. E. Jochuss,

AD 279364, PB 181180

The Laboratory comstructed a 1.20 scale wodel and the
base and trackage required for testing various crame struc-
tures snd track curves, and the Buresu of Yards and Docks
forverded coordinates for a test curve for checking with the
model. The results of this model test confirmed the
expected results and supported the theory for criteris used
in designing portal crane track curves.

Model studies were then made of problem situations at
the Boston and Mare Islsnd Naval Shipyards. Recommended
realignments were developed and model-tested, and the infor-
mation was made availabl: to the shipyards for their use in
planning rehabilitstion of their trackage.

The results of these studies demonstrated that the
scale mode]l can be used to design rurves for the efficient
operation of portal cranes. No proven sathesatical solution
has been developed that vill give precise design criteris.
Some laboratory and laboratory-sponsored attempts are pre-
sented.

R-141
Evaluation of David Round Winch, Hodel "Special 99 SR", Sep
1961, J. J. Bayles, AD 267461

The winch used in transfer barge operations is unsafe.
NCEL tested several 5-ton commercial winches sad each proved
unsstisfactory. One of those tested was modified by the
manufacturer, and was then retested. This winch, the David
Round and Som "Special 99 SR," was unsstisfactory as a 5-ton
winch, but the Laboratory recommended it as a one-ton winch
suitsble for one-msn operstion for very short periods of
time, or a one-half-ton winch suitable for extended one-man
use during smphibious operstions.

R-1462
Potential of Thermoelectric Devices in BUDOCKS Applications,
Apr 1961, D. Taylor, J. J. Doman, AD 254896

The Naval Civil Eagineering Laboratory made 4 survey of
avsilable information on recent developments in thermoelec-
tric devices and techniques. It was determined that the
efficiency of existing thermoelectric materials was too low
to merit recommendation of their use for equipmert equiva-
lent to existing Buresu of Yards and Docks catalog items.
NHowev2r, commercial thermoelectric generators are available
wvhich could satisfy ssall power requirements in remote
location:. vhere comventional power sources are not available
snd where efficiency or initisl cost is not a prime consid-
erstion.

R-143
Cancelled.

r-19

R-144

Shelter Habitability Studies. The Effect of Oxygen Deple-
tioa and Fire Gases om Occupaants of Shelters, Jul 1961,
J. 8. Muraoks, AD 259835

A literature study on the effects of various gases on
shelter occupancy was conducted. Various physiological
effects from simple headache to unconsciousness and death
are experienced by personnel in closed occupied rooms by
breathing ai1r contsining excess carbon dioxide and carbon
monoxide, or insdequate oxygen. During fire catastrophes,
casualties result from flames, heat, and falling objects,
but a greater number of casuslties are caused by fire gases,
especially carbon monoxide, which infiltrate open shelters.

Shelters exposed to the hazard of mass fire should have
all their openings closed to prevent the entrance of fire
gases, and should employ chemical oxygen generators and
carbon dioxide absorbents for «ir revitalization. These
chemicals will produce better breathing conditions inside
closed shelters. However, since they also produce heat
during chemical reaction, their use must be limited.

R-145
Cathodic Protection Studies, Jul 1961, A. E. Hanna,
AD 261389

A seven-section floating drydock was placed under
cathodic protection in order to study the interaction

between several hulls in a single system and to provide a
protracted study of the effectiveness of cathodic protec-
tion. The feasibility of using a single power source for
many hulls and the practicability of employing automatic
control were iovestigated. The durability of the component
materials in the system was observed.

It was concluded thst galvanic and impressed current
systems are equally effective in reducing corrosion. The
choice between them, or between different anode materials,
is largely a question of the specific application. A com-
bination of cathodic protection and floating inhibitor in a
ballast tank provides essentially 100% protection; only two
underwater coating systems were considered as having per-
formed satisfactorily. A single rectifier supplied suffi-
cient power for the seven-z=ctjon drydock, plus an AFDL and
three YR-class drydocks. Automatic control systems were
successful in maintaining hull polarities within aan accept-
able range.

L T Y

R-146
Shelter Habitability Studies. Odors and Requirements for
Ventilation, May 1961, J. S. Muraoka, AD 256381

This is a report on the effects body and tobacco smoke
odors have on man. Ventilation requirements for the removal
of these odors from enclosed structures are presented.

The number of persons (seokers and non-smnkers) occupy-
ing a shelter and the fresh air supply are two important
factors affecting the quality of the air. The outdoor air
temperature, the humidity, and the number of occupants
influence the amount of fresh air supply needed to maintain
s comfortable atmosphere in the shelter.

Methods found to be effective in reducing the concen-
tration of body odors and tobacco smoke in closed rooms are:
fresh outdoor air supplied through a simple ventilation
system, recirculation of indoor air through charcoal filters
or through s spray-type dehumidifier, use of deodorants,
and/or an increase in the tempersture and humidity of a
room.

R-147
Harbor Screening Tests of Marine Borer Inhibitors, Part 3,
May 1961. H. Hochman, T. Roe, AD 257068

The Laboratory is exposing wood panels impregnsted with
various saterials to determine their resistance to attack by
marine borers. This report lists the results of harbor
tests of treated panels removed from exposure between



1 August 1939 sad 15 August 1960. 1t slso lista all treated
panels which have bheen exposed tor one year or aore and
which have shown no attach or very slight asounts of attack
Treatmsents which have been exposed tor less than one yror

ate not veported vnless they have tailed and have been
removed from test.
These results together with results obtataed f{rom

current end future laboratory toxicity tests will be used in
developing additional wood trestesents. Panel testing will
be continued to screen these trestments under harbor expo-
sure conditions. Emphasis will be placed on the addition to
crecsote and creosote-coal tar solutions of materials vhich
sre toxic to limnoria

R-148
Blast Loading of B8-Foot Aluminum Berams,
Takahashi, D. F. Green, AD 259336

Jun 19e1, §. X

Siateen built-up beams fabricated ftrom 5456-K1ll and
94%56-H321 sluminue alloy vere tested under unitormly distri-
buted static and blast loads. The beams had 2 clear span
length of 8 ft 1-5/16 in. and an end faxity of 85%. Three
beasms were loaded statically to failure. The remsrining
beams werc subjected to blast loads of smaller magnitude to
determine the dynamic response

Buckling occurred after yielding 1n the lower flange
and web adjecent to the support st siatic and dynamic loads
of 130 and 63 Ib/in., respectively Based on a yield load
with a factor of safety ot 1.65, design static and dynamic
working loads of 64 and 29 Ib/in., respectively, are vecom-
mended for the specific beams tested

A chart is included which may be used to predict the
saximum deflection of & structursl sesber im the plastic
range under & long-duration load once the static properties
are kaown

R-149
100-Ton Advanced BRase Floating Crane,
Hromadik, R. C. Towne, AD 2959678

Jun 1961, J. J.

An advanced base crane of 100-long-ton capacity was
designed by the Derrick and Hoist Company, New York City.
In the original design the derrick vas mounted on a double
tier pontoon barge. Asseably and evaluation of the proto-
type barge crane at NCEL led to the design and evaluation of
the more feasible single-tier pontoon hull

This report describes the derrick items asnd their
erection, the assemdly of hoth the double- and single-tier
barges, and the subsequent evaluation of each, including

operation.

Tue 100-long-ton crane, single-tier pontoon hull watis-
factorily met the design and operating criteria. [t s
recommended for advanced base use.

R-150

Protection of Exposed Parts
Radiation From Megaton Weapons, Jul 1961, F.
Elrason, AD 260957

of Shelters Against Thermal
W. Browm, A. Y.

In & theoretical study of the thermal radiation effects
of wuaderground shelters that are designed to withstand
100 psi, 1t has been found thst for surface bursts of one
megaton or greater the 100-psi contour is within t'e fire-
ball. A 10-megaton weapon has been taken as an exawple, and
calculations have been made for the thermal flux received by
a structure at a distance correspoading to the 100-psi
overpressure. The total heat flux is of the order of 60,000
cal per cm square. Poasible measures for the protection of
entrance coverings and veatilation valves are examined.
Conventional heat-zhielding materials seem to be impractical
for these immense thermal radiation levels. The degree of
protection necessary makes all but (he most sophisticeted
materiales impractical.

Simple carbon and graphite shields sre discussed, and
wore complicated shielding systems are propored for future
experimental studies.

R-20

R-151

Lithium Nydroxide Casisters for Persoanel Shelterr, Jum
1961, R. J. lsblodil, J. M. Stephensoa, R. S. Chapler,
AD 258753

Because preseat hand-opersted blovers st lov crank

speeds would not deliver emough eir for s personnel shelter
through the standard lithium hydroxide canister, & canistec-
blover device with tve conisters paralleled vas developed by
NCEL. The device will deliver 15 cfm of air with 3Y carbonm
dioxide at o crank speed of 29 rpe.

The unit reduced the carbon dioxide i1m a 500-cu-ft
sealed room from about 31 to 1/2% during the first hour's
run. In subsequent runs the reduction from 3} became suce
ceedingly less. During the eighth and final run the concen-
tration was ceduced to just 2%.

Operational mstructioas are appended,
showing wvhea and how to use the equipment.

with o -~hart

R-152
Salt Vater Pump Protection VWith Neoprene Coatings, Jul 1961,
D. Taylor, J. J. Domsn, AD 260396

A series of abrasion tests was performed on 21 differ-
ent commercial asir-cured brush-on synthetic coatings to
determine their suitability for use in dry-dock pumps which
transfer abrasive mintures. GACO N-29 cold bond neoprene, a
sheet-stock bonding agent, was found to be superior to all
coatings tested for resistance to asbresion. This coatimg,
applied about 0.54 i1n. thick to the imternal surfaces of «
ballast compartment pump on the AFDL-6, resmained soft and
resilient after 26-1/2 months in service, and there was no
apparent wear. It is recommended as an abrariom-resistsot
msintenance coating. It i3 also recommended that the proce-
dure for the protectiom of salt water pumps with neoprene
coatings, Appendix B, be sdopted as & saintenance procedure
for AFDL pumps, and that consideration be given to using a
similar procedure for Naval shipyard drydock drainage puaps.

R-153
Adhesion of Joint Sealers to Contsminated Cement Mortar
Blocks, Jun 1961, H. Tomita, AD 259337

After selecting a bond-test procedure, a number of
joint sealers vere teated for adhrsion to surfaces of mortar
blochs contaminated with other joint sealers, hydraulic oil,
jet fuel, or concrete curing compounds. The iavestigstion
showed in general that joint faces must be free from old
joint sealers for adequate adhesion of the reseal material,
that all oil snd fuel deposits should be removed wvhea bhot-
poured resealers ate used, and that curing compounds should
be removed before resealing with all cold-applied sealers
snd some hot-poured s>alers.

A recommendation is made that joints be free of contas-
inants before resealing, or that the reseal materisl be
ascertained by tests to be compatible with the coataminants.
A suggested procedure is given for such test.

R-154
Perimeter Panel Neating for Polar Buildings, Jul 1961, J. M.
Stephenson, AD 259988

In polar buildings the problem of keeping the bdody
comfortable is aggravated by cold walls and air stratifice-
tion which results in excessive body radiation losses and
overheated air. To determine whether panel heating could
outperform the more conventional methods, an experiment was
set up to test four radisnt panels and compare their perfor-
mance with fioned-tube basedoard heaters. The design cri-
teria for the prefabricated T-5 building was used in design-
ing & 4-ft by 8-ft by 2-1/2 ft test Ddox in which one &x8
wall served as a removable test panel. Three of the test
panels and the baseboard heater used hot water, and .one
panel useu hot air. The test box was placed in the NCEL
cold chamber, and the panels and baseboard hesters were esch
tested vith an ambient temperature of -65F. Conditions



eost conducive to comfort were obtaised with sa alusisue-
faced ceiling panel. Cost estimates indicate that & suit-
adle panel oystea of hestiag for the T-5 Duildiag s
slightly msore eupensive and somevhat beavier than the base-
board system, but {t is coacluded thet the densfits from
ponel heating are worth the additiomal expense. It is
recompended that s panel systes de imstalled ia polar duild-
ings to evaluste 1ts performence under actual coaditioms.

R-15%
Techaical Nats From Deep Freeze I, 11, sad 111 Reports (1933
to 1938), Apr 1961, R. C. Coffin, AD 236439

This report ts & compilation of techaical data odtaimed
priacipally from the fourteea volumes of veports prepared by
Mobile Comstruction Battalion (Special) for Operstioas Deep
Freese 1, 11, 11l. Supplementsl informetioa was obtained
from correspoadence snd situation reports oviginsted by Deep
Freeze forces, ond reports of wmilitary and professional
civilian observers, which are listed in the references and
bibliography.

The ieformation is grouped imto fifteea general techai-
cal subject aress, which are subdivided iato specific pro-
blew areas. VWithin the problem areas the data are presented
by isdividual U.8. Astarctic Ststions whemever differeat
eavironmental, topographical, or operationsl conditioas
coatriduted diverse soluticas for the ssme or similar pro-
blems.

The objective of the compilation io to provide s ready
reference for porsons concerned with the desiga, coastruce
tion, maintenance, sad operation of equipmsent and facilities
ia the astarctic. It is recoguised that the informatiom is
historical and pertaias to specific or limited sectiocas of
the south polar srea. lowever, the sources utilized in
compiling this report are the only documeatations of large-
scale comstruction amd coatisuing Naval shore-based opera-
tions in Aatarctics.

R-156
Statistical Amaslysis of Sia Veantilatioa Air Filter:, Jul
1961, K. N. Nellderg, AD 239900

Six differeat commercial airv filters were selected for
tests to detersime statistically and within ceasonable
confidence limits the expected variationm in arrestance and
reeistance values.

R-137
Paint Sprayers, Aug 1961, A. L Scott, AD 26697)

Tests were conducted to determine conformance to Navy
specifications sad to compare the performance of the follow-
ing portable paint sprayers: a hydrsulic-atomizing GRACO
hydra-spray outfit, an air-atosizing diaphrage puap-operated
GRACO redi-spray outfit, asn air-stomizing piston-pump-
opersted GRACO powerflo outfit, sad an asir-atosizing
pressure-pot Navy standard outfit. All units met the major
requireasats of specifications.

R-158
Development of 15,000-Pound STATO Aachor, Nov 1961, R. C.
Towne, J. V. Stalcup, AD 2673%0

A 15,000-1d aachor was fabricated usimg the criteria
doveloped for the STATO "family” of anchers. The succensful
svolution of this nev member of the STATO aachors may persit
additional ecomomies to be reslized im the design of perma-
seat soorings. This report descrides the developmeat of the
anchor, discusses tests and “esults, suggests proof-loading
techaiques, and offers a statistical approach to predicting
holding powers based oa limited testing. The new STATO
sachor has a holdiag capacity of 320,000 1b in a sand
bottom.

R-21

R-159
Evaluation of s 60-Foot by 100-Foot Frameless Arch Utility
Building, Sep 1961, R. M. Wedd, AD 263942

A 60-ft by 100-ft arch building prefadricated of 13-
gage golvanized steel dy the Wonder Building Corporation was
erected and subjected to the loading epecified in the umi~
fore wmilitary vequiremseats criteria for prefabricated
advanced base buildings. The results of the tests shov that
the building arches are structurslly unsouad uauer design
conditions corresponding to s 20-psf snow load. The doudle
sliding ead-vall doors failed under oae-third of the design
vind loading. The weight, cubage, and erection time are
satisfactory. The watertightness is unsatisfactory, but msay
be easily corrected. Becsuse of failure of the arches and
ead-wall doors, the building 18 considered to be unsatis-
factory.

R-160
Teaperature Effect on Vapor-Compression Distillation, Sep
1961, J. V. Burdich, J. S. VWilliams, AD 261923

Comparison of data from tests made at normal roos
teaperatures vith data from testes conducted in the cold
chamber at NCEL provided reasonable proof that cold feed-
water alone was not vresponsible for marked reduction in
vapor-compressioa distillation umit output. These tests
showed that lov ambieat temperstures coupled with air sove-
®eat increased heat losses and, thereby, reduced the fuel
economy of such units to » marked degree.

R-161
The Salinity and Density of Natursl and Flooded Sea lce at
Thule, Greealand, 1958, Sep 1961, A. 1. Funai, AD 263517

As part of the Laboratory's ice engimeering research
program, the salinity and density of ice formed by succes-
sively floodiag and freezing 3-in. layers of sea water onto
the top of a natural sea-ice sheet wvere determined and
compared vwith sisilsr determinations f{rom Lhe undisturbed
natursl sea ice. The flooded-ice salinity data averaged
10.9 ppt, or over twics the average for natural sea ice but
on’y a third the sslimity of the sea water used for the
floodings. The flooded-ice density data averaged 0.86)
gm/cu cm, or adout 71 lower than the average demsity of
uatural sea ice. The air coateat of the flooded ice, esti-
mated from the demsity data, wir between 8 and 10% by vol-
ume, or from 1.5 tn 3 timeg greater than the es’imated brine
content of the ice at -20C. The variability of the salin-
ity and deasity dats from the flnoded ice was also found to
be about 3 times greater than the variability of the
natural-ice data. An analysis of *he salinity data from
both types of ice indicated that from 0 to 90% of the :otal
variance could be attributed to variations of salimity with
strata or layer depth.

From these findings it is concluded that sea-water
salte can escape from flooded-ice layers, presumably in the
fora of a residual conceatrated brine vhich drains through
vertical channels that form in the underlying ice. Most of
the salts escape duriag the 48-hr period after each flood-
ing; however, additional floodings enadble still more of the
salts in the lower layers to escape. It is apparent that as
brine draina out of the ice, air infuses into the voids left
by the brine, thereby lowering the demsity of the ice.

R-162
Deterioration of ©00-Volt Cable Sheaths by Flotatioa-Type
Corrosion Imhibitors, Oct 1961, A. E. Hanna, AD 205782

Cable wmanufacturers and distridbutors were asked to
recommend a sheath material for cathodic protection cables
in floating drydoch ballast tanks. Materials suggested were
polyethylene, polyvinyl chloride, neoprene, and a butadiene-
acrylonitrile copoloymer. Quantities of cables sheathed
with these materials were ordered and tested with stock
cables obtained from Naval supply sources.



A butadiene-acrylonitrile copolymer was found to be
superior to all others after 300 hr of immersion 1o typical
flotation-type corrosion inhibitors. The next most resis-
tant was the polyviayl-chloride sheath, followed closely by
a Yavy stock neoprene and a homogeneous polyethylene serving
as both jacket aand msulation

R-16)
Unfueled Power Supply for Isolated Bases on Sea Ice, Oct
1961, C. W. Terry, AD 263905

Three sources of pover which do not require fuel were
investigated to determine whether their use might be prac-
tical: (1) the temperature differeatial between the water
under sea 1ce and the air asbove the ice; (2) wind-driven
generators, and (3) solar energy cells. A reviev of theory
and the results of a laboratory test showed that a device
depending on temperature differential is not a practical
answer because of ice formation on the evaporator. A liter-
ature search »howed that windmills have been used satisfac-
torily under Jomewhat similar circumstances. It appears
that they would give adequate power for at least part of the
bases under consideration. The literature search also
shoved that solar energy cells should operate satisfactorily
during the seasons having long hours of sualight. A further
study of these two possibilities 1s recommended.

R-l64
Ship-to-Shore Bulk Fuel Delivery System (Buoyaant), Nov 1961,
J. J. Traffalis, AD 265985

To meet the need for the ship-to-shore delivery of
large quantities of fuel in the early phases of amphibious
assaults, a lightweight-hose fueling system was developed
for use 1n conjunction with the shore portiou of the Marine
Corps amphibious assault bulk fuel handling system. The
system, which can be installed from a warping tug or YFU,
consists essentially of a tension-relieved 4-in. rubber hose
payed out and recovered by a diesel-powered hose reel, plus
all equipment necessary for installation and maintenance.
This report describes .he design and development of the
system by NCEL and presents the results of operational tests
by PHIBCB ONE. The system vas found to meet the crileria,
and is recommended for inclusion in the functional component
systea.

R-165
A Fenestral Sprinkler System to Prevent Fires Caused by
Thermal Radiation, Sep 1961, J. C. King, AD 263467

A fenestral sprinkler system has been designed for the
interior of buildings to extinguish fires which can result
from the entrance through windows of thermal radiation from
a nuclear bumb. The system is wet and has its own water
supply which activates automatically when the external
water-main supply is inadequate. An additive solution is
fed into the systea regardless of water source and enhsnces
the extinguishing properties of plain water. The piping
system is similar to that of ordinary fire protection sys-
tems, portions of which could be used with minor modifica-
tions. A normally closed solenoid valve in the branch-room
lines is operated by a flame detector and permits the use of
open heads. The system is self-deactivating but remains
armed after all solenoid valves close following extiaguish-

meat. Only rooms subject to thermal radiation need protec-
tion. The fenestral sprinkler system is recommended for
test.
R-166

Evaluation of Interference Suppression of Fluorescent Lamps,
Oct 1961, D. B. Clark, AD 265780

The evaluation of the interference cﬁuucterinicn of
commercial fluorescent fixtures advertised as "interference-
free," including both hot-cathode and cold-cathode lamps,
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demonstrates that those fixtures
enclosed electrically are free of interfereace. A hot-
cathode instant-fire fixture, with conducting-glass door
panel interchangeable with an aluminum honeycomb door panel
covering a ose-piece metal fixture, proved to be greater
than 6 db below the specification limits shown in BUSHIPS
MIL-1-16910(A). The cold-cathode lsmps tested failed to
meet specification limits.

which are completely

R-166 Suppl.
Evsluation of Interference Suppression of Fluorescent Lamps,
Supplement, Oct 1961, D. B, Clark

This supplement provides proprietary information about
the fluorescent light fixtures evaluated in TR-166 to deter-
mine their adequacy to suppress inherent electromagnetic
interferences to levels below those required by military
specifications.

R-167
Summary of ln-Service Test Reports.
1961, J. J. Bayles, AD 263926

Front-End Loaders, Oct

This report summarizes quarterly progress reports for
the in-service testing of five front-end loaders. The
Bureau of Yards and Docks sssigned these loaders to various
field activities for in-service testing following compara-
tive evaluation tests of some of the loaders at NCEL. The
field activities submitted quarterly progress reports to
BUDOCKS, with copies to NCEL. The Laboratory concurs io the
recommendations of the field activities that the Hough model
HHD, the Pettibone-Mulliken model 175, and the Michigan
mode! 125A are equally effective and satisfactory in froat-
end loader operations, and for (crklift operations where
aecessary.

Becasuse only one of each model was tested, the resuit
cannot be considered conclusive.

R-168
Summary of In-Service Test Reports.
1961, J. J. Bayles, AD 263887

Maintenance Trucks, Oct

The Bureau of Yards and Docks assigned l-ton mainte-
nance/service utility trucks to the Naval Construction
Forces for in-service testing. This testing was accom-
plished by Mobile Construction Battalions at overseas bases.
Quarterly reports of the testing were evaluated by NCEL.

The Laborstory concurs in' the recommendations of the
field forces that certain single-purpose equipment can be
replaced by the maintenance/ service utility-type vehicle.
Modifications are included in the recommendations.

R-169
Efiect of Temperature Rise on Compressive Strength of Hard-

ened Cement [aste, Nov 1961, H. Tomita, D. E. Well,
AD 268262
In connection with the effect of turboje: engine

exhaust on concrete pavements, NCEL conducted two studies,
one on the effect of temperature rise on cement paste, and
one on the effect of thermal shock on concrete aggregstes.
The cement paste study is reported herein. A summary of the
aggregate study is given in an appendix.

On the basis of this study, it sppears that rate of
heating cement paste is not a contributing factor to spal-
ling of concrete pavement surfaces subjected to thermal
shock. On the basis of both the cement paste and aggregate
studies, it appears preferable to have the cement paste and
aggregates as dry as possible before the concrete is sub-
jected to high thermal-shock conditions.



R-170
Effect of Aggregate Size on Thermal Shock Resistsace, Nov
1961, N. Tomita, D B Taylor, AD 268155

Ia coamnection w:th the effect of turbojet engine
exhaust oa concrete pavemeats, NCEL conducted two studies,
one on the effect of thermsl shock om coucrete aggregates
end one on the effect of temperature rise on Cvment paste.
The aggregate study 1s reported herein. A summary of the
cemeant-paste study is given in an appendix.

In this asggregate study, five sizes of five differeat
asggregates in oven-dried and ssturated-surface-dried condi-
tioas were subjected to clcve& degrees of furnace tempers-
tures between 1,000 snd 2,000 F. Three samples vere tested
for each combination, making s totsl of 1,650 tests in all.
Breakdown of the aggregates wvas estadlished by comparing the
before-bea”1ng and after-heating sieve analyses

Tt was found that heating caused breakdown of the
sggregstes. By statistical saslysis, it was determined that
the larger aggregates had more breakdown than the smaller
onzs, sad thst the bigher temperatures csused more breakdown
than the lower temperatures It was also determined that
the sastursted-surface-dried aggregates experienced more
breakdown than the oven-dried aggregotes.

It appears from this investigation that smaller aggre-
gates are preferable to larger aggregates for heat-resistant
concrete. On the basis of both the aggregate and cement-
paste studies, 1t appears preferable to have the sggregates
and the cement paste as dry as possible before the concrete
is subjected to high thermal shock :coaditions.

R-171
Engineering Tests of Landing Craft Retriever, Mark 11, Sep
1961, A. A. Denny, AD 849597

At the conclusion of operational tests by Assault Craft
Unit One at Coronado, Calif., the Arwy-developed landing
craft retriever, Mark [, vas trandferred to the Lsboratory
for eagineering tests. The results of these tests indicate
that the basic design of the LCR I1 is adequate for 1its
function as s landing craft retriever. However, to be
satisfactory for use by the operating forces, the engine
cooling system, hydrsulic system filters, hoist cable
guides, and engine throttle controls will require modifica-
tion.

R-172
Radiological Decontamination
Nehlsen, AD 266072

Sweeper, Oct 1961, W. R.

Three types of pavement sweepers were investigated to
determine their asdaptability for high-rste radiological
decontsmination. A runvey sweeper utilizing an air nozzle
pichkup was found to be not adaptable. Ordinary street
sweepers can perform liwited services as decontamination
sweepers, but are not suitable for complete development as
high-rate units. A sweeper developed for Air Force decon-
tamination needs, the ARDC 100DS, is adaptable to the task
requiresents.

R-173
Isprovesents for Advanced-Base Vapor-Compression Distilla-
tion Units, Jan 1961, J. S. Williams, AD 271678

The need for depeadsble sea-water conversion equipment
has been long standing. An underlying cause of trouble is
lack of experience on the part of those responsible for the
operation of the equipment. The solution to the problem
seems to be simplification both of operating procedures and
the mechanical design of seavater conversion units. Efforts
by the Laboratory to achieve simplicity have resulted in the
development of devices and techniques which have improved
the dependadility of the equipment. A feedwater controller
for use on diesel-powered stills and s blowdowm controller
for universal use have greatly reduced the chances for
operator error. They permit asutomatic operation, with
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assured production of distillate at a constant rate The
substitution of smsller engines 1mproved the economic per-
formance of stills. This was possible because of the
laboratory-developed method of scale free operation.

R-174
Design Criteria for Camels or }loating Fenders, Jan 196},
J. J. Leendertse, AD 279205

In a study to establish criteria for the design of a
camel system suitable for the berthing of ships up to 20,000
tons displacement, snalyses wvere made of existing casel and
fender system: and determinstions were made of the forces
and movements induced by ships while berthing. A literature
study of approach velocities i1ndicates that 1 fps norsal to
the wvhart face geoerally 1s the maximum velocity that has
been used for design. For the design of camels in s
report, an approsch velocity of 0.7 fps 1s the suggested
value. By using this value in the analyses of the energy
capacities, a total capacity of 75 ft-tons 1s considered
sufficient for camels used at the quarter points of & ship
with 20,000 tons displacement.

Two designs, using concepts based on hydraulic and
torsional principles, and meeting the determined require-
ments, vere obtained.

R-175
The Effects of Long-Time Loads on Pre-Str~ssed Concrete
Hollow-Box Beams, Nov 1961, R. A. Breckenridge, AD 267468

Prestressed concrete beams suffer from certasin time-
dependent changes. Thvy lose part of their initial pre-
stress, their deflection i1ncresses, and the concrete shrinks
and creeps To obtain informstion on prestressed concrete
hollow-box “esms, eight such beams were loaded for 4-1/2 yr
and changes 1n deflections, concrete strains, and prestres-
sing forces were recorded. The beams were 42 ft long,
33 in. deep, and 18 in. wide. They were simply supported on
a 4&0-ft span and uniformiy loaded with concrete weights.
Four different loading conditions were used on the eight
beams. The loaded beams had an additional time-dependent
deflection during the 28 days following loading approxi-
aately equal to the 1mmediate elastic deflection at the time
of loading. The beams with no live load continued to
deflect upvard. Measurements showed that the time-dependent
strains in the concrete were greater than the immediate
strains due to normal working stresses. The prestressing
force data indicates that the unlosded beams experience a
greater reduction of prestress than the loaded beams, that
the first-year prestressing losses can be as high as 13%,
and that in 4-1/2 yr they can be as high as 22%.

R-176
Evaluation of a 20-Foot by &B-Foot Aluminum Building of
Sandwich-Panel Construction, Mar 1962, R. M. Webh AD 279456

A prototype 20-ft by 48-ft aluminum building manufac-
tured by the Harvey Aluminum Corporation was erected,
tested, and evaluated to determine its suitability for use
by the Navy. The building was subjected to the loading
specified in the uniform military requirements criteria for
20-ft by 48-ft prefabricated advanced-base buildings. Tests
proved the prototype to be structurally unsound. The struc-
ture failed under a test snow loading of 16 psf by rupture
of welds within the structural joints, and the prototype was
not entirely satisfactory with respect to weathertightness
and to deflection and delamination of the panels. The total
weight of the packaged building, 13,645 1b, is greater than
that of steel buildings of similar design. The cubage of
the packaged building, 1,406 cu ft, is exceptionally high.
It is concluded that the building does not meet the minimum
requirements of BUDOCKS criteria.



R-117
Migor Tests and Evalustioas,
Sieland, AD 27203

FY 1961, Jen 1962, H. J

This report covers severs! unrelsted subjects of a
sinor test and evaluation nature. The sejor work on two of
the subjects, "Effects of Jet-Engine Exhaust on Virginia
Disbase Comcrete Pavemrat” and “Development of tie Rush
Roll, & Mobile Structure Used as s Rosdway or Floating
Pontoon Bridge,” has been publishd 1n formal douments;
however, additional work subsequeat to the submittal of the
forma]l publications is reported herein. The results of
iavestigstions on six other subjects, not covered in formal
priated documents, sre also 1acluded 1o this report.

R-178
Evalustion of the Interfereace-Suppressing Power Conductor,
Dec 1961, D. B. Clark, J. L. Brooks, AD 268730

The field evalustion of & é-sile installation of 13.2
kV, 3-phase, special interference-sttenvating pover line was
completed successfully i1a Jenuary 1961. The power distri-
bution wires were of s nev type developed recently at NCEL.
loterference attenuation is obtatned by wrapping conven-
tional power line conductors with a high-permeadbility tape.

NCEL engineers and scieptists side the tests described
18 this report at the U.S. Arwy Electronic Proving Ground,
Fort Huachuca, Az., vith logistic support fros the proving
ground staff. Survey seasurements vere made of the broad-
spectrum electromagnetic interference (30 cps to 1,000 Mcps)
induced at one end of the lime with large-impulse noise
generators. The special lime, with large magnitudes of
interfereace at i1ts beginning, is shown to sttenuate effec-
tively over the broad frequency spectrus to bring the noise
level of the line down to the level of the natural asbient
in about half of 1ts leagth.

lspedance messurements of the power line as & transmis-
sioa line showed it to be independemt of line terminations,
and that considerable sttenuation wvas present

The effect of the high-permesdbility tape thickness on
sttenustion is considered theoretically sad experimentally,
sad it shows that attenuation is proportional to the tape
thickness until the thickness is of the order of one "shkin
depth.” The potential applications and limitations of the
nev interference-suppressing line are preseated.

R-179
Air-Treasportable Laundry, Jan 1962, J. W. Chapin, W. R
Nehlsea, AD 279146

The Bureau of Yards aad Docks 1s developing a small
hospital component, the G6B, but no existing laundry speci-
fication is avajlable to meet the capacity and weight
requirements. With the basic criteria estsblished by the
Buresu, NCEL procured a prototype 16-1b/hr unit, based on
cosmercial items, to test its suitability as a standard
component. The laundry, consisting of four 500-1b skid-
sounted units, performed satisfactorily. Procureseat speci-
fications based on this unit sre suggested.

R-180
Ship-to-Shore Bulk Fuc! Delivery Systes (Bottom Laid), Jan
1962, J. J. Traffalis, AD 279462

To meet the need for the ship-to-shore delivery of
relatively large quantities of fuel in the early phases of
amphibious assaults, a 4-in. bottom-laid pipeline fueling
systea vas developed for use im conjuaction with the shore
portior of the Marine Corps saphidbious aasault bulk fuel
hsndling system. The system has s 5,000-ft installed
length. The developed system has been adopted as a standard
and i3 a part of the PIA functional component (assembly
5397). Operational use to date has been in conjunction with
the Marine Corps amphibious assault bulk fuel hardling
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system. This report describes the design and development of
the system by NCEL and presents the results of operational
tests by PHIBCB ONE snd PHIBCE TW

R-181
Asbestos-Fiber-Filled Alusinus-Asphalt Roof Coatings, Nov
1961, C. V. Brouillette, AD 267466

Three roof coatings, Uniflex, Aluminum Griptite, and
Alumsnstion, were evaluated with respect to chemical compo-
sition and resistance to both accelerated weathering and
ocutdoor exposure 1n marine atmsospheres.

The three proprietary rool coatings gave slightly
better protection to galvanized steel tham did specification
enamel, TT-E-189; however, the enamel gave better protection
to the wire-brushed mild-steel panels. The Alumanation gave
better protection to both galvanized- and ungalvanized-steel
test pagels than did Uniflex or Aluminum Griptite. It also
has a slightly higher nonvolatile solids contunt and can be
spplied 10 & thicker {1lm per cost

R-182

The Effects of Marine Organisms on Engineering Materials for
Deep-Ocean Use, Mar 1962, J. S. Murackas, AD 287952,
P3 181181

A literature survey was made of the efiects of marine
organisms on various types of engineering materials, parti-
cularly tn deep-ocean environments. Numerous materials,
such as manila ropes, cotton (ishing nets, petroleum hydro-
carbous, rubber products, steel, submarine cables (telegraph
aad telephone), concrete, and cork (floats), have been
attacked and destroyed by various marine organisas in Vari-
ous depths, from shallov protected waters to ocean depths
exceeding 7,200 ft. Marine organisms which have been
observed to be responsible for the destruction of these
saterials 1aclude species of wood- and rock-burrowing ani-
mals, purple ses urchins, sharks, fish and microorganisms.

A proposed field and laboratory study to accusulate
further biological and engineering data about the relative
behaviors of various materials to marine biolugicsl deteri-
oration is presented.

R-18)
Static and Dynamic Behavior of Portal-Frame Knee Connec-
tions, May 1962, W. A. Shaw, AD 276657

Twenty-three steel portal-frame knee connections were
subjected to uniforsly disiributed .tatic and dynamic loads
slong one leg of the connections. Three types of connec-
tions (square, curved, and tapered haunch knees) vere tested
in each of two loading configurations. The load was applied
s0 thst the inner flange of the connection was either in
tension or coapression. The coanections were designed to
join wide-flange steel sections sbout 16 in. in depth at an
angle of 90 deg; cach leg of the members was approximately
9 ft long.

The detailed results of the tests are evalusted, and
comparisons are sade of the various connections in regard to
energy-absorbing capacity, stiffness, ductility, rotational
cspacity, and development of the fully plastic yield moment
in the wide-flange bean. Measurements of pressure, deflec-
tion, reaction, strain, and acceleration are tabulated, and
the static and dynamic analyses of various connections and
loading conditions are presented in appendixes.

R-184
Harbor Screening Tests of Marine Borer Inhibitors, Part 4,
Feb 1962, H. Hochman, T. Roe, AD 279465, PB 181182

The Laboratory is cxposing wood panels impregnated with
various materials to determine their resistance to attack by
ssrine borers. This report lists the results of harbor
tests of treated panels removed from exposure between 15 Aug
1960 and 15 Aug 1961. It also lists all treated panels



which have been exposed for one year or more and which have
shown no attack or very slight amounts of attack. Treat-
ments which have been exposed for less than one year are not
reported unless they have failed and have been removed from
test.

Certain organic, metal-organic, and inorganic com-
pounds, when combined with creosote or creosote-coal tar
solutions, show promise in improving the preservative abil-
ity of these materials, eipecially toward limnoria.

Those treatments or woods which have not been attacked
by one or more species of borers during their entire period
of exposure or as of 15 August 1961 are summarized.

R-185
Point Barrow Trials, FY 1959.
Sea lIce, Apr 1962, J. E. Dykins, A. I.

Investigations of Thicknened
Funai, AD 275502

During the winter of 1958-59, trials were conducted at
Point Barrow, Alasks, to investigate techniques for increas-
ing the thickness of sea ice. Several test pads, the lar-
gest a 300-ft-diam circle, were constructed on a natursl ice
sheet by various experimental methods. Each technique vas
studied from the standpoint of the construction probleams
involved and certain characteristics of the ice produced.
The temperatures, salinities, demnsities, and strengths of
the various types of constructed sea ice were compared with
those of natural sea ice.

Basically, three methods of surface-thickening natural
sea ice were investigated: confined flooding, free flood-
ing, and spraying and sprinkling.

The investigations indicated that free flooding was the
most promising of the techniques studied. It was not only
the simplest from » construction standpoint, but it also
appeared to eliminate most of the objectionable features
present in the other techniques.

R-186
Point Barrow Trials, FY 1959. Special Equipment for Thick-
ening Sea Ice, Apr 1962, J. E. Dykins, AD 280501

The following report covers the test and evalsation of
three major pieces of construction equipment used in the
1958-59 trials. This equipment included an experimental
pump wanigan for lifting, transporting, and spreading the
ses water used to thicken the sea ice; a power-driven,
hand-operated ice drill used to open iea water intake wells
and to inspect the constructed ice; and a heavy-duty utility
service sled used as a portable source of electric power and
auxiliary heat during coustruction of the ice test pads.

It ic recommended that no further developmeant be made
on the pusp wanigan, but instead, suitable cquipment be
developed for test and evaluastion of the free-flooding
technique for thickening sea ice. It is also recommended
that a portable, power-driven, hand-held drill be developed
for safe drilling of holes up to 12 in. in diameter and io
depths of at least 16 ft. Finally, it is recommended that
the ‘eavy-duty service sled be considered for adoption as a
piece of polar construction equipment.

R-186 Suppl.
Point Barrow Trials, FY 1959. Special Equipment for Thick-
ening Sea Ice, Supplement, Apr 1962, J. E. Dykins

This supplement identifies the commercial items used in
the special equipment evaluated in the FY 1959 Point Barrow
trials. The experimental pump wanigan and the portable ice
drill were used in the ice construction techniques investi-
gated during the trials. The heavy-duty utility sled wvas
used to support the operation of this equipment.
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R-187
Analysis of Critical Motions of a Floating Plstform, Aug
1962, J. J. Leendertse, AD 286091

Theoretical calculations snd experimental seasurements
wvere made to determine the response to heave in the signifi-
cant frequency range of 3 to & sec of the CUSS 1, sn ocean-
bottom drilling barge to be used in experimental trials
prior to Project Mohole. Roll was measured also.

Approximately 20 min of pertineat barge motion measure-
ments were made during two cruises while the barge drifted
in the Santa Barbara (California) channel. No measureseats
of water-level varistion (sea state) vere made.

It was found that in seas in the channel, estimated as
from 2 to 3 ft in height and with significant periods of 3
tc 5 sec as genersted by winds of about 20 kaots, the roll
of the barge did not exceed three degrees and that its
sverage heave at periods of from 3 to & sec wss sbout 1/4
in. The spectral density of the heave at a period of 3.4
sec was about 1/8 sq in./rad/sec.

R-188

An Evaluation of Organotin Compounds ss Preservatives for
Marine Timbers, Mar 1962, H. F. Vind, H. Hochman, AD 276003,
PB 181311

Investigations at NCEL and other laborstories iandicate
that some organotin compounds have considerable promise as
preservatives f - marine timbers. However, there are a
great number of organotin compounds, and they do not all
possess the properties required of such a preservative.
Laborstory screening tests and litersture surveys were
therefore undertaken to determine the biological, physicsl,
and chemical properties of various organotin compounds.
Toxicity to marine borers, solubility in sea water, vola-
tility, odor, and chemical stability were investigated.

It was concluded from these studies that the most
promising organotin compounds are sufficiently toxic to
sarine borers to be effective deterrents snd asre suffi-
ciently nonvolatile and insoluble in sea water to resist
leaching. However, they may not be sufficiently stable
chemically to last over a long period of years. It was
further concluded that substantially greater quantities of
an organotin compound would be required to protect marinme
timbers from limnoria than from teredo and martesias.

All compounds containing the same organotin radical are
leached from wood at about the same rate and, per unit
weight of tin, all are about equally toxic. Therefore,
choice of anionic radical appears to be relatively unimpor-
tant. '

R-189
Sea Ice Engineering, Summary Report, Project Ice Way, Sep
1962, W. D. Kingery, D. W. Klick, J. E. Dykins, AD 287604

Project Jce Way was a joint field activity of the
Terrestrial Sciences Lsborstory, Air Force Cambridge
Research Laboratories and the Naval Civil Engineering Labo-
ratory. The project consisted of construction, operstional
evaluation, and scientific study of a sea-ice sirfield on
North Star Bay near Thule Air Base, Greenland, during Janu-
ary, February, March, April, asnd May 1961. This susmary
report of the engineering and scientific program includes a
technical discussion of the site selection and engineering
aspects of Construction activiries, together with technical
evaluation of operational experience. A variety of scien-
tific and engineering studies of sesa-ice strength, mechan-
ical properties, eaiinity, deformation, and deterioration
characteristics were i»vestigated along with the operational
tests.

Successful operstionsl tests of aircraft of different
sizes up to and including a B-52 jet bomber indicated that
sea~ice platforms can ca ry heavier loads thar has previ-
ously been recognized. The major limitation, long-time
bearing strength, has been investigated in more detail than
previously and can provide a basis for fixing suitable
operational requirements for heavy aircraft on sea ice.



Parallel iavestigations of properties by differeat tech-
niques on the ssme ice has provided a basis for correlating
different types of measurements «nd deriving necessary
operational criteria from them.

R-190
Infrared Neasurement of Sulfonate Additives, Apr 1962, J. B.
Crilly, R. J. McGowan, AD 280134, PB 181312

Infrared spectra of 18 oil samples, to which varying
concentrations of sulforate were edded, were made and plot-
ted on graphs. It was shown thst there wes & correlation
between concentration and absorption of the sulfonate inhib-
itors. The method is based on the fact that sulfonates
absorb at wave lengzihs between 9 and 10 microns when exposed
to infrared radiation. This absorption was found to be
directly pioportional to the concentration of the sulfonates
and 30 may be used to measure content of sulfonates in oils.

R-191
Design for a Cast~-in-Place Concrete Shelter, Dec 1962, J. R.
Allgood, R. M. Webdb, R. F. Swalley, AD 292930

The objective of this task was to develop an economi-
cal, arch-shaped shelter, utilizing pneumatically-placed
mortar, as an alternate to existing standard types. Cri-
teria and plans for a 100-man shotcrete shelter are pre-
sented which vill provide protection against an overpressure
of 100 psi and concomitant effects from nuclear weapons.
Shotcrete is recommended because of the economic advantages
gained from using o single lightweight form as opposed to
the heavy double form required for conveationally placed
concrete. An effort his been made to provide a balanced and
versatile design which msy be adspted to the specific needs
of various commands.

Methods for the design of the basic structural coapo-
nents of the shelter are given, including a wmethod for
estimating the relative displacement between the floor and
the foundation whem the structure is subjected to blast
loading. Simple yet adequate design procedures are given
which are suitable for use in the design office.

R-192
Static and Dynemic Loading of Pretensioned Concrete Beams,
Jun 1962, S. K. Takahashi, AD 278118

Nine simply supported pretensioned beams were tested in
the blast simulstor either statically or dynamically. In
the dynsmic tests the beams were subjected to long~ and
short-duration loading. As expected, the load capacity of
the besms subjected to short-durstion losds was greater than
that of those subjected to long-duration 1loads. The
deflection-time traces showed that no tensile stresses
occurred in the top fiber for any of the lcads applied and
that a permsnent deformation can be considered negligible
for loads less than 85% of the ultimate load.

A method of predicting the static ultimate deflection
is presented and applied to one of the beams. The experi-
mental data is compared with the theory. All of the stati-
cally tested beams failed in bond near the supports. In the
dynamic tests, two beams failed by concrete compression at
mid-spen, and the rest failed in bond. A solution for
dynasic response, which includes demping, is shown and
spplied to one of the tests.

R-193
Hydrophobic Cement, Jun 1962, W. L. Cowell, AD 276740

Protection of cement from hydration during storage has
long been a problem because of the resultant loss in
strength when incorporated im coacrete. This loss in
strength may be greatly reduced by intergrinding oleic acid
vith the cement clinker to render the cement resistant to
absorption of moisture. Oleic-acid-treated cements stored
for over two years with only & caavas covering showed no

R~26

signs of sack-hardening or deterioration. The optimum
concentration of acid for maxisum protection ranges between
0.2 and 0.5% by weight of cement. A conceatration of 0.2%
or slightly sbove seems to be the most practical.

Foreign research on hydrophobic cements was explored.
Foreign investigators reported an appsrent greater success
with oleic acid than was experienced by NCEL. Extensive
tests at NCEL simply could not verify foreign claims of low
air entrainment and nominal strempths for mortar and con-
crete incorporating only oleic acid.

R-194
Protective Coatings for Steel Piling, Results of 30-Momth
Tests, Jun 1962, R. L. Alumbaugh, AD 278356

Light coating systems selected from a previous study
were evaluated by the Laboratory as protective coating
systems for steel piles. The systems were applied to both
sheet and "H" piles. The costed piles were driven in the
surf of the outer harbor st Port Hueneme and exposed for
periods ot 12 to 30 months.

At the conclusion of the 30-month exposure period, all
eight systems showed some coating deterioration resulting
either from the driving operation or the exposure condition.
The most severe damage vas attributed to the action of the
sea-vater-sand slurry which caused moderate to hesvy abra-
sion damage, just above the mudline, to all the systems.

Based on overall protection to the three exposure zones
(splash, tidal, and embedded) together with cost considera-
tions, a vinyl mastic coating system provided the most
economical protection to the steel piling during the 30-
wmonth exposure period.

R-195
Attenuation of Gamms Radistion in a Two-Legged 1l-Inch
Rectangular Duct, May 1962, D. W. Green, AD 275600

Results are presented of experiments carried out with
an llxll-in. duct ia concrete with one right-angle bend,
using cobalt 60 as a gemma-ray source. Experiments cover
the effects of moving the source and detector off the cen-
terline position, of replacing the inside concrete corner
lip with one of lead, and of removiag various scattering
areas in the corner. Measured values of sttenuation factors
for the corner and second leg are compared with calculated
values, using the Ledoux-Chilton asnalysis. The comparisons
suggest that the asnalysis provides an adequate trestment of
the single-scatter effect in the duct. Multiple-scatter
effects, however, which are not taken into asccount by the
snalysis, apparently are responsible for aspproximately half
of the radiation reaching the detector. An empirical
expression is obtained which adequately represents most of
the experimental results of duct measurements availsble at
the present time.

R-196
Multipurpose Mobilization Building, Jun 1962, J. J.
Hromadik, R. A. Bliss, AD 282933

This repor? describes the building, molds, and metal
side forms for the prefsbrication of the panels, and the
erection techniques employed. It also offers suggestions
snd cautions for future construction of similar prefabri-
cated panel buildings.

R-197
Coating Studies at Kwajslein, Kaneohe, and Port Hueneme, Jul
1962, C. V. Brouillette, R. L. Alumbaugh, AD 288797

Tweaty-nine protective coating systems were applied to
sand-blasted steel test panels and placed on exposure in the
Marine atmospheres of Kwajalein, Marshall Islands, Kaneohe,
Hawaii, and Port Hueneme, Califpraia.



A micactilled asphalt emulnion applied over & wash
primer snd & sinc Chremste primer gove eucellenl protection
to both scribed and unscribed panels for Y years Four
additionsl coating systems gave, (o1 the same period fo
time, protection which was supertor to that givem by the
seloctod standard test coating, Savan

R-19 Suppl
Costing Studies ot Kvajalein, Kaneohe, and Port Nuenome,
Supplessnt, Jul 1962, C. V. Brouillette, R. L. Alushsugh

R-197 AM
Ceating Studieas ot Kvajalein, Xaneohe, and Port Nuenowe,
Addendum, Aug 1962, C. V  Broutllette, R L. Alusbaugh,
AD 834201

Dats on twenty-nine costing systoms wore wot reported
tn TR-197 stnve nine systoma were anti-foulting voatings aot
suited tor stmuspheric eaposute, sin systems were teportied
tn TN-10¢, thioe systems beceme demaged prior to enposuie,
one system vas a pre-gel gieane, one system was not applied
to stmospheric enposure test panels, snd nine systems were
enposed at Port Nueneme cnly

R-102
Analyeis of Crevacte by Infraved Spectroscopy, Aug 1962,
R W Driske, AD 28422)

As & patt of Lhe Laboratory's tash tu devolop matestals
and techaigques tor treating timhers to retard or prevent
warine borer attach, intrared aspectioscopy was used to
obtaia anslytical data {rom s nuaber of crevectes that would
have Dbdeen very diftlicult to obtawn by chemtical means. A
nothod vas devised to distinguish by infrated apectroscopy
pure cole-oven crecacte from low-teaperature o1 vertical-
retort crecsote. Infrared spectroslopy can also be used to
dotoct adulteration of coke-ovem crevsote w th petroloum
contatning saturated Aydrocatbons or arcmsti: hydrocarbons
with satursted hydrocarbon chains.

Spectrel ditforencos were detected in crecacte entrated
trom & pair of simlarly crecsoted panele, one of which vas
oxposed 1a 2 harbor and the other of wvhich remained on o
helf (n the ladoratory Spectral differences were alev
noted 1n crecsote entracted from different cross-sectionsl
depths of marine piling. Crecscte from the vutermont pore
tion of the piling contained & greater smount of saturated
hydrocatbons and & greater amount of oxidation products than
did crecscte from further 1nto the iaterior of the piling

Olefins were shown to Do puresent 1n the saturated
hydrocardbon chram.tography traction of a aumber of creo-
sotes.  This 18 welieved to be the firet report on the
prosence of oleline tn crevsote.

R-199
Deadman Anchorages tn Sand, Jul 1962, J. B, Smith, AD 202034

An  extensive test program was conducted to obtain
taformation for tmproviag or eupanding destign critevis for
deadsan anchorages in sand as used for the lateral support
of ongineering structures. HRovtsontal loads were applied to
reinforced concrote desdman, vanging in size from S to N2
0q ft of face avea, placed aingly and in rectilinear groups
of three st several depths. The 72-sq-ft deadman vas also
tosted dehind triangular and trapescidal berws of different
sises.

Sattefactory corvelation of results was odtained fvom
the tests. Deadman holding capacitios and teaction pattecns
under applied loads were determined and an eepirical equa-
tion by which both the capacities and veaction patterns can
he calculated wvas doveloped. In addition, ftailure-wedge
dovelopment and entent were defimed ond information wan
oblaiaed concorning the effect of coupling elevation and
ropeated loads oa holding capacity.

R-200
E-slustion of the lmptoved Meca Staill, Jul twel, ¢ N
Sstuinine, AD JE29%0

The unit was tested at operating conditinoe spesitied
by MNeco ter s period ot L0 hours 1t proved easy to
operate, tequiting only the sinioum of sttention The
distillate produition averaged 418 gpm, just uwver the vated
production of 417 ga The eionvamy tativ averaged Vb
pounds of distillate per pounds of tuel, slightly less than
the rated vconvey tatio of WO The salinity ot the dantl-
late was bdelow the specitied N ppa, moat ot the Lise 1L was
arvund | ppam At the end ot the test the untt wvas wpened
tor inspection  No evidenve ol avale wan tound 1n the watel
side of the evaporatm

It was voncluded tiom Lhe analysis ot the test Jdats
that the unit satralied the tequitements specitied in the

contract Ungualitied scveptance of the unit sust be with:
held untsl extensive tield testing han bheen cvapleted
R-201

Chatscteristica ot AU Crane Contuole, Jun 1960, A N Wivwa,
AD A0

D evtors have provided satiatactory totgue aml speed
cantrol fos coanes, but reguite an AU to I couversien ot
the norwally AC power supply " To eliminate this expensive
conversion, AC (tane continly vere develuped by the ndus:
tey At the tequest of BUDOCKS, au evaluation ot towm
ditteront types ol AC viane ontyels nstalled on four
bridge cranes al the Naval Repany Facaility in San Diege wan
undettaben by NUEL. 1t 1a concluded that AC crane contionle
have chatactenvisticn which will sstisty most crane sppliva
tion tequitements both as to hood apeed and precisione
posttivning of loads  Nowever, the (rsne amd contiol systes
should bhe caretully selocted to sutl the load application
Systems net sutted to the work applicatvun wall prove unsat-
tafactory

R-202
000-GMY Shap-tu-Shote Bulk Fuel Deiivery Syntess, Jun 1962,
J.J. Teatfalis, AD 200130

Te meet the anticipated incieased tuel tequitementa o
amphibious assault opevations, a d-1n buovant and 6-n
bottom-ia.l ship-to-shore tueling systes were developed and
tested. The systems have o S, 000-1t installed leagth., Thes
repott desctihes the systema and ali necenssiy saterials and
equipaent to iastall end maintain the S,000-1t length I
also deaviibes therr dovelopment and test, and wnstallation
and opertational technigues utilised and tevommended by NUKL
The aystems satistactottly meet Lhe derign ctiteria and ave
{easible for installation and operation by amphidious cone
struction battalione,

R-202 Suppl.
SOO-GMM Shap-to-Shore Mlk Puel Delivery Systeams, Sep Ve,
JoJ. Trattalus, AD ROLOISL

To meet the antivipated tncieased tuel tequitements toy
amphibious  ansault operations, twv ship-te-shote tueling
systoms wore developed and testedl 8 8- bunyant system
and & &-an. bottom-leid system  The systems have & 5, 000-tt
installed length The buvvant asyvstem, whith 1an  bhe
tnetalled tvom & werping tug, LU, ot LCM-3, consusts pas-
wevily of a tenston-relieved, collapasidle, vubder  hone
sounted on & diessl-povered hose veel The bhottom-lard
svetom, Jdeatgned tor installation by & waiping tug, 'onsiats
essentially of 30t secticus of buttiess-thieaded vasing
coupled together dy a pneumativally powered pipe tong  The
system vequites a piepared doach site tor avecmbly and
launching.

This vepart desciibes the development and testing ot
waproved  components  and techniques tot the buovent  and



bottom-laid systems The components and techuiques satia-
tarterily meet the design criteria and are teasidle tor
operat ron by the amphibious construction battalions

R-20)
Evaluation ot Small Diesel-Engine-Driven Generator
5-hW Hobart, Jun 1962, R. H. lLeseberg, AD 2813101

Sets,

The wsets were found to be compact, lightweight, aend
bastvally well designed. The units were econosical n
operation and required & minteum amount of routine maiets-
nance and specialized operator skill during operation. with
minor modifivations during the evaluation test program, the
generator sets  completed a 1000-hr full-rated-load 1un
without major breakdown and satistied the objectives ot the
task With all of the modifications incorporated, the 5-aW
generator sets are recommended as suitable replacements for
equivalent gasoline-engine-driven generator sets and should
be satuistactory tor an advanced base in-service evaluation

R-204
Deep-Ocean Studies
AD 284222

Service Vehicle, Aug 1962, D. Taylor,

Under the Naval Civil Engineering laboratory's task to
develop systems and techniques for c(onstruction in deep-
ocean areas, a survey was conducted to determine present
capability ftor deep-ocean work. A summary of previous
undervater experience and a briet description of eighteen
Jilferent underwater-vehicle concepts and prototypes are
given  (riteria are provided an a basis tor the deaign of
twvo suitable vehicles tor the construction and saintenance
of deep-ocean structures.

R-20%
Removal of Asphalt From Drums, Jun 1962, C. A. Scharpt,
J H. Sams, 1. S Williams, AD 282935

NCEL eftorts have produced two methods ot removing
asphalt from drums which promise to be superior to present
methods 10 general use at overseas 1nstallations. In one
method, the inside of the drum 1s coated with a release

agent, such as a silicone fa1lm, to prevent adherence of the
asphalt.  When ready for use, the metal drum is cut and
stripped away and the contents allowed to fall into the
melting kettle Clean separation 1s readily obtained st a
drum surface temperature below 92°F, but the removal becomes
increasingly diflicult ahove that temperature Coating the
drums with reflective paints and atoring the drums in the
shade until required ate effective means of maintaining low
surface temperatures.

In the other method, the full drum, with head removed,
is immersed briefly in hot water and then inverted. The
weight of the asphalt causes 1t to slide out of the con-
tainer. Although this method does not require use of an
interior film on the drum, & alightly larger quantity of
product remains behind when the cylindrical slug of asphait
falls out.

R-206
Armored Wheelhouse for Propulsion Unit Operators, Jun 1962,
J. E. Smith, \D 277828

Operators of propulsion units on pontoon barges are
unprotected (rom shell fragmenta and small-arms fire, so the
Naval Civiy) Engineering Laboratory designed, fabricsted, and
tested an armored wheelhouse for use with the 02D, 06DH, and
43200 propulsion units. Aftev NCEL tests, the prototype was
tested operationally be PHIBCB ONE. On the basis of the
test programs, the Laboratary concluded that the armored
vheelhouse meets design objectives. Also presented is an
alternate wheelhouse designed for use on warping tugs.

K-207
Ice Runway lInvestigations oan the Ellesmece ITce Shelf, Jul
1962, D. E. Well, N. L. Slover, AD 284309

In order to obtain specific hnowledge of the engineer-
ing characteristices of 1ce as found ou natursl fresh water
ice islands, NCEL participated with Air Force Cambridge
Research Lsboratories in joint studiea on the Ellesmece lce
Shelt in the tall of 1959 anl the summer of 1960. Three
major forms (sccarding to topography) of fresh water ice
were found i1t this area: moat, rise, and shelf fce.

Flooded 1ce plots were constructed on the ice shelt
during the iall season of 1959. [(he tollowing summer,
chaervstions were made on the constructed ice and the adja-
cent nstursl ice. Measurements were made to determine the
problems and efturt involved in the construction of aircraft
runways on each major 1ce form, and small test plots were
used to investigate controlled mwelting by increasing the
ettective svolar energy absorption in the ice sheet.

R-207 Suppl.
Ice Runway Investigations on the Ellesmere lce Shelf, Sup-
plement, Jul 1962, D. E. Well, N. L. Slover, AD 286369

Thia supplement identities the commercial items used 1n
the special equipment evaluated 1n the ice runway 1nvestiga-
tions on the Ellcamere lce Shelt. The tlooding equipment
wan used in the 1ce construction techniques evaluated during
the investigations. The hot air heater was used to support
the operation of this equipment.

R-208
Removal of Sand From Drydocks, Aug 1962, J. J. Doman, C. A.
Dittus, AD 284310

Sand left by sandblasting operations on graving dock
tloors is sucked into dewatering pumps, causing damage to
valuable machinery. This survey was made to determine the
most effective and economical method for removing sand prior
to dewstering. Low-profile equipment can remove spent sand
from unobstructed dock floors. In areas with unrestricted
veiling a scoop loader can temove the accumulated sand for
placement into containers. A low-profile tractor is ade-
quate for movement of sand in open spaces of the dock. But
wvhen a vessel 13 mounted on blocks, the working area and
height near the blocks prevent the use of large-size and
high-profile equipment.

R-209
Analysis ot s Pulsed-Light Deep-Ocean Search System, Nov
1962, R. D. Hitchcock, AD 291697

In the study ot methods tor locating deep-ocean struce
tures a major problem is the identifivation ot objects at
distances beyond 10 meters or so  Because underwater sonar
detection devices Jdo not provide detinition comparable to
that of optical detectors, there is a need for an extended-
range undervea television system. Extension of underwster
visibility would result from the use of pulsed light syn-
chronized with a gated video casera because veiling lumi-
nance caused by back-scatiering light would be reduced.
Analysis of a hypothetical system using a pulsed searchlight
and an internally gated television camera shows that the
maximum range of such a system is 100 metera for a perfectly
reflecting retrodirective  tavget. For bottom-located
objects, such as sunken vessels and mines or natural under-
water objects, the wmaximum rvange is shout 70 meters. A
laser could theoretically extend the range to 270 meters for
s perfect target.

The wmost satisfactory available light source is a
capacitor-discharge air arc for which no shuttering device
is needed. The video tube should be an intensifier orthicon
capabie of p_‘fwidinl s resolution of about 250 lines for an
input ot 10 lumen per om squared. The problems of sea-
water luminescence are found to be trivial.



R-210
Technical Data From Deep Freeze IV and 60 Reports (1958 to
1960), Dec 1962, R. C. Coffim, AD 292000

This report is a compilation of technical data obtained
principally from reports prepared by the Commander, Antarc-
tic Support Activities (Wintering-Over Group), for opera-
tions Deep Freeze IV and 60. Supplemental information was
obtained from correspondence and situation reports origi-
nated by Deep Freeze Forces, and reports by amililary and
civilian observers, which are li:sted in the references and
bibliography. Data compiled from reports of previcus Deep
Freeze operstions are contained in NCEL Technical Report
R-155, "Technical Datas From Deep Freeze !, II, and III
Reports (1955 to 1958)," of 24 April 1961.

The informstiom is grouped into thirteen general tech-
nical subject aress, which are subdivided into specific
probles areas. Within the problem sreas the data are pie-
sented by individual U.S. Antarctic Stations whenever dif-
ferent eavironmental, topographical, or operational condi-
tions contributed diverse solutions for the same or similar
problems.

The objective of the compilation is to provide s ready
reference for persons concerned with the design, construc-
tion, maintenance, snd operation of equipment and facilities
in the Antarctic. It is recognized that the information is
historical and pertasins to specific or limited sections of
the south polar ares. The sources utilized in compiling
this report are among the first documentations of large-
scale construction and continuing Naval shore-based opera-
tions in Antarctics.

R-211

Protection Against Intense Thermal Radiation (a Device for
Automatically Closing Venetian Blinds), Jul 1962, J. C.
King, AD 288441

A device has been developed which permits venetian
blinds to drop and close automatically. Ia the event of a
nuclear war, it can prevent injury from thermal radiation
and from shattering glass. It can also prevent radiation
from a nuclear explosion or other source, such as large
fires, from igniting combustible objects such as curtains,
paspers, and upbolstery. Automatic operation is effected
electrically by a signal from a detector which is triggered
by the flash of s nuclear explosion, or the operation can be
triggered by a central msnually operated switch. The device
fits inside the blind's top enclosure and is simple, inex-
pensive, and easy to iastall.

Tests were made on two 74-in. window blinds. The
blinds dropped and closed in less than 1-1/2 seconds from a
fully raised position with slats at maximum reverse angle.
Two of the devices were installed in window blinds at the
Laboratory during October 1961. These devices have been
operated daily since that time without failure or need for
maintenance, and they do not hamper the manual adjustment of
the blinds.

R-212
Long-Time Creep of Prestressed Concrete I-Beams, Oct 1962,
S. L. Bugg, AD 287983

This report covers the fabricatiag, prestressing,
grouting and long-time loading of 22 post-tensioned pre-
stressed concrete I-beams. These 42-ft members were sub-
jected to loads varying in magnitude from dead load only to
dead load plus 1.5 design live loads for periods of 74 to 80
months. The report contains dsts on the properties of the
beam materials, shrinksge prior to prestressing, tendon
elongations, and long-time creep and deflection of the beams
due to loads of various magnitudes.

R-29

R-213
Application of X-Ray Diffraction to Oceanic Soil Analysis,
Oct 1962, J. B. Crilly, R. J. Smith, AD 288536

The core borings in Deep Ocean Subtask of the fenersl
Structures in Deep Ocean Program is designed to gain famil,-
srity with means of obtaining and treating undisturbed
samples from the floor of the deep sea relative to their
supporting abilities. One of the major problems connected
with oceanic soil work pertains to distinguishing the vari-
ous s0il types that all have much visual similarity. To
determine the suitability of X-ray diffraction methods for
investigating its compositional characteristics, a represen-
tative sample of ocean floor soil procured from a 1,200-ft
water depth on the continental shelf off the Port Hueneme
Harbor entrance was subjected to analysis. The sample was
brokea into plus-200-mesh, minus-200-mesh, and clay frac-
tions by weans of a sieving and centrifuging process.
Diffraction patterns obtained for the clastic fraction
verified results of wmicroscopic compositional estimates.
X-ray asnalysis of the clay fraction indicated the presence
of ksolinitic, illitic, and wontmorillonitic types. The
effects on the patterns of varying instrument settings and
scanning rates are described. It is recommended that dif-
fraction patterns be obtained in conjunction with normsl
test measurements to assist in discriminating between fine-
grained soil constituents.

R-214
The Two Curreat-Probe Method of Measuring Conducted Radio
Frequeucy Interference, Sep 1962, J. L. Brooks, AD 288533L

A new approach to the problem of measuring conducted
interferen~e is described. A brief Jiscussion is presented
on the limitations and uncertainties of the presently accep-
ted wethod using line-impedance-stabilization networks
(LISN). These limitations stem from the fact that no infor-
mation is obtained concerning the impedaace values of the
circuit being measured during a noise measurement. The new
method described provides a means of overcoming the limita-
tions of the present method completely by the use of commer-
cially svailable current-probes in an impedance- and noise-
secasurement systes.

A method of determining the impedance values of the
circuit has been worked out which requires the use of two
current-probes. Either the noise-source impedance or the
load impedance or both may be determined by this method.
Two separate measurements and calculstions are required,
however, one to determine the magnitude of the impedance and
the other to determine the phase angle.

An evaluation of the device is presented, as well as
numerous examples of noise measurements showing the correla-
tion between measured and predicted results.

R-215
Ispact-Reduction Method for Side-Launching Pontoom Struc-
tures, Oct 1962, J. E. Smith, AD 288281

When pontoon structures are side-launched from LST's,
the high impacts cause damage to the structures, resulting
in excessive maintenance and replacement costs. An investi-
gation was conducted at NCEL to determine if impacts and
resultant damsge could be reduced with a cushioning mate-
rial.

An expendable fibreboard cushion was designed, and
procedures for assembling and attaching it were developed.
Impacts and apparent damage to the pontoon structure were
reduced to acceptable levels in tests. Operational testing
by the field forzes is recommended for full evaluation.

R-216
Blast Loading of Small Buried Arches, Apr 1963, J. R.
Allgood, C. R. White, R. F. Swalley, H. L. Gill, AD 403113

The objective of the work represented by this report
was to gain information which will serve as a guide in



developing design methods tor underground wtructures. ln
pursuit ot this goal, preliminary tests have been conducted
on amall butied arches to determine the ntluence ot the
dominant parameters. Infoimation has been obtained on the
reaponse to long-, medium-, and short-duration blast loads
including the deflection, thrust, and moment patterns. One
static test also was performed Curves showing the form ot
arching under static and blast loading are given {n addi-
tion, buchling and the vartation of interface pressute are
discussed brietly A wodel analysis of the aystem and
subsequent compatinon of the detlections (rom the small-
structure tests and the Operation FPlumbboh Structure 3.3
tests indicate that sodeling of detlections s possible

R-217

The Etfect

Water Vapor
Steel, Nov

Concrete
and
Gritfin,

ot Salt
Transaission,
1962, D.F

Compressive Strength,
ot  Rewntorcrog
Henry, AD 294576

on
Corrosion

The
about the

intormation teported herein vepiesents basic data
effects of salt 1n concrete on  compressave
strength, water vapor transmission (WAVT), and c(orrosion ot
the reintorcing steel Vatiables included 1n the study are
(1) water-cement ratio, (2) diameter of specimen, (J3) thick-
ness of specimen, (&) percent coacentration of salts -
either sodium hloride or sea-water salts, and (5) environ-
nnzuiol specimen - 0, 50, cr 5% relative humidity at

The tuvestigation, partially carvied out utilizing the
NCEL-devel- ped wet (up, has been in progress tor approxi-
mately 1-1/2 years An additional study of experimental
walls subjected to sea-water spray was begun ahout one year
ago and will continue for several years.

Sea-water salts at one time were thought te be detri-
mental to reintorced concrete, but this study shows that, 1t
controlled, some salt 1s beneficial. A gain in strength,
lower values of WVT, and no signiticant corrosion of mild
steel are realized when 8 salinity of 25 grams of salt per

hilogram of sclution i1s established i1n the mixing water.
R-218
Point Barrow Trials, Y 1960, Free Flooded and lce-

Aggregate-Fill, Nov 1902, J. E. Dykins, N. S. Stehle, K 0.
Gray, AD 291698

During the winter of 19%9-60, trials were conducted at
Point Barrow, Alaska, to further develop techniques for
increasing the bearing strength of 1ce sheets by i1ncresasing
their thickness and to observe the behavior of the 1ce types
during the rising temperstures of an arctic spring. Several
test pads were constructed for this purpose, by free flood-
ing, and ice-aggregate-fill methods. The construction
problems encountered and certain charascteristics of the
constructed 1ve were studied for each construction tech-
nique. For comparison, one contined flooded test plot was
constructed concurrently with the free-tlooded plot and one
was conatructed concurrently with the 1.=-aggregate plots.
Temperature, salinity, density and strength of the various
types of constructed sea ice and natural sea i1ce were com-
pared,

The investigations showed that tree flooding was the
simpleat construction technique. Both types of aggregate
used in the dry-till method (fractured young sea ice and
chipped natural sea ice) proved difficult to handle, and
much of the equipment was too large for small plots,

R-219
Settling and Filtering Equipment
logical Countermeasures, Feb 1963, E.

for Roof-Washdown Radio-
N. Hellberg, AD 297559

Tests were made Lo determine if radioactive fallout
particles can be removed from roof-washdown water by set-
tling and filtering, thus permitting continuous use of the
water by recirculation. A settling tank, a tiltering tanhk,
a circulating pump, a flocculent injector, and other allied
wechanical equipment were used 10 the teat. The fallout

R-30

various particle saizes tagged with a
radioactive tracer. Since a roof section was not used in
the tests, the simulant was fed directly into a sloping,
open chaanel which returned the wash water from the filter-
tng tank to the settling tank.

It was concluded that settling and filtering tanks
connected o series permit satisfactory separation of the
stmulent from the wash water. It was further concluded that
s recirculating-water roof-washdown systems using settling
and (i1ltering tanks is teasible.

simulent wa» rand ot

R-220

Epoxy Asphaltic Concrete, Nov 1962, R. J. Lowe, AD 291584

To investigate the influence of epoxy asphaltic con-
crete ou the load deflection characteristics of & flexible
pavement, a pavement section consisting of 20 in. of base,
} 1in. of ssphaltic concrete, and two 3/&-in.-thick layers of
epoxy asphaltic vonirete was placed 1n the Laboratory's
wechanical subgrade. Each part of the pavesent section was
losd-tested prior to the placement of the next part. The
influence of one section on the other is presented. Dura-
bility properties as obtained trom accelerated westhering

tests are presented.

R-221
Warchouse and Preservation Methods and Economics for Storing
Material, Dec 1962, R. J. Zablodil, J. C. King, AD 2963187

Results are presented 1n two parts: (1) etficacy of
storage environments, and (2) economy of storage systems.
Part | shows that protection is poor in open-air storage,
fatr 1n a shed, good i1n the standard warehouse, and excel-
lent 10 controtled-humidity warehouses. Five components -
internal -combustion engines, gear boxes, fuel-injector sets,
hydraulic brake systems, and cooling systems - had & high
incidence of rust regardliess of storage environment and with
little regard to preservation level. Compared to domestic
treatment, contact preservation decreased the incidence of
rust about S8% for open-air storage, &4Y% for ths shed, and
30% tor the standard warehouse; no rust due to storage
environment occurred in the controlled-humidity warehcuses
for either preservation level.

Part 2 shows that, under eaviroamental conditions
similar to those of the test, storasge in the 501 RH ware-
house umsing domestic treatment is usually cheaper, but that
the standard warehouse with this trestment is chesper for
sutomotive and nonmetallic equipment. It is cheaper to
protect equipment atored for stateside use with domestic
treatment, but contact preservation is chesper for overseas
use.

The Navy's standard 40-ft by 100-ft prefabricated metal
building appears generally satisfactory for advanced base
dehumidified warehousing, but it has too many joints to be
easily sealed and quichly erected.

R-222
1,000-Hour Teat of 30-kW Brushless Generator Set, Nov 1962,
R. H. Leaeberg, AD 290698

The Laboratory evaluated a 30-kW diesel-engine-driven
generator set that had been modified under a contract with
the Leach Corporation, Inet-Palmer Specisl Products Division
of Los Angelen, Calif., to incorporate a brushless generator
design and a wtatic-type voltage regulator.

The 30-kW modified brushless generator set vas found to
have excellent power-generating characteristica for 60-cps
operation at the 120-208 voltage connection. It completed
more than 1000 hours of operation at various power factor
loads, and the average voltage-droop characteristics indi-
cate that two similar units could be expected to operate
satisfactorily in parallel. It is recommended the brushless
generator set design be in-service tested.
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R-223
Iavestigation of Nonspecificstion Preservatives, Nov 1962,
J. M. Stephenson, L. Morsles, AD 291136

NCEL conducted sm exposute test of a sumber of conspe-
cification lubricant-preservatives aad other rust ishiditors
to evaluste their effectiveness im preveating corrosion.
Thirty-sevea preservatives were applied to various critical
componeats of five tractors, three jeeps aad 25 pusps. This
equipment wvas periodically imspected every & moaths for a
period of 3 years. Among the 37 preservatives were 15
specification preservatives, included for comparison pur-
poses. The noaspecification preservatives which failed
before the S-yesr limit vere either reapplied or replaced
with other candidates. Out of 76 components, 5) were com-
pletely protected by the soaspecification preservatives for
the S-year period. [a s fev cases results were incoaclu-
sive, but the tests indicate that those which wvere satis-
factory could be safely substituted for specificetion pre-
servatives according to their recommended usage.

R-224
Greenhesrt Alkaloids, Mar 1963, P. J. MNearst, AD 409357

It is commonly believed that the resistance of the
tropical wood greemheart (ocotes rodisei) to marine borer
attack is due to the presence of the toxic alkaloid
"bedeerine,” and that this slkaloid is the same a8 chondro-
dendrine (1), vhose structure is koown. The latter alksloid
could not be obtsined from greenheart. Radissine dimethio-
dide, which was isolated, apparently is the first pur:
alksloid obtajned f(rom greemheart. By gradieat elutica
chromatography and subsequent (fractionsl crystallization,
eight alkaloid bhydrochlorides were isolated from the ether-
soluble alkaloids of greenheart bark. All the alksloids are
quite toxic to teredo dut less toxic to limmoris, and when
ispregnated into pine penels, they preveat teredo attack and
greatly reduce limmoria sttack. The-slkaloids msy therefore
be the chief factor ia the resistance of greenheart to the
former species of marine borer, but may be a less important
factor in its resistance to the latter species.

R-22%

Corronion-Resistant Nonmetallic Materials for Pipe and Pipe
Jackets or Limiags - A Literature Survey, Jan 1963, T. Roe,
R. L. Alumbaugh, AD 298922

This report summarizes nonmetallic saterials which are
available ss pipe or for lining amd/or jackets for metsllic
or nonmetsllic pipe. Certain mechanicel, thermal asnd chesi-
cal properties for each material sre listed together with
data on sizes available and cost per foot of 3-in.-1D mate-
risl. A few thermoplastic materials which are not presently
used im pipe fadbrication are iancluded because they may be
used for this purpose in the future. Cosmercisl standsrds
and federasl and wilitary specificstions for the wvarious
materials are itemized, and current regulations and stend-
ards pertaining to the use of plastic pipe for tramsporting
potable water are noted.

R-226
Blast Loading of Concrete Besms Reinforced With High-
Strength Deformed Bars, Apr 1963, W. A, Keenan, AD 408447

Economical blast-resistant concrete structutes can be
comstructed by reinforcing comcrete wembers with high-
streagth deformed bare if such mesbers can meet the require-
ments of (1) adequate streagth sod ductility uader blast
losding, and (2) limited deflections and formation of cracks
uader sotatic service lodds. A theoretical study and a
series of Desm tests vere made to determine if coacrete
members reinforced vith high-streagth deformed bars can meet
the above requiresents.

It is comcluded thst the two major factors which may
restrict the use of high-strength steel in blast-resistant
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design sre (1) the insbility of such s steel to elongate s
required wminimum amount, and (2) excessive deflections
and/or cracks of besms reinforced with high-strength steels
uader static service loads.

The tests demonstrate that more resistance can be
goined wvith a lesser amount of high-strength steel than
lover grades of steel sand that chromium alloy steel of the
type used in this ianvestigation has a suflicient amount of
duitility for use in simply supported besms. Both the
theoretical study and the experimental tests indicate that
excessive deflections may be controlled by prestressing the
teasile steel.

R-227
NCEL Crane Moment Indicetor, Mar 1962, J. J. Bayles, 1. M.
Derr, R. E. Jochums, AD 403665

Upon completion of testing the Teledyne crane moment
indicator, which proved to be unsatisfactory, the Laboratory
was directed to redesign the systes, build a model, and test
it on a locomotive crane.

The redesigned system is essentially an snalogue compu-
ter which measures the crane overturaing moment for any
vertical boos angle with any load at any horizontal angle of
train and warns the crane operator when an unsafe moment is
resched. Devices which measure the vertical and horizontal
train angles of the boom and the weight of the load are
circuited so that the output signals register the percent of
saxisus allowable moment on an indicator disl. Visual and
sudible signales warn when the crane approsches an unsafe
operating condition, vhen the power to the system is inade-
quate for proper operation, and when certain electronic
components become defective. New and improved electronic or
sechanics]l components were incorporated im the design when-
ever their use could ressonably be expected to eliminate
potentisl sources of error.

Testing showed that the design is sound. The prototype
mode! is responsive, relisble, accurate for readings where
load conditions csuse concern, and virtuslly fail-safe. The
sodel is readily asdaptadble to the various types of
materials-handling mobile crames.

R-228

A Semiempirical Formulas for Differential Dose Albedo for
Gemms Rays om Concrete, Nov 1962, A. B. Chilten, C. M.
Huddleston, AD 294104

A sesjiempirical formula is developed which yields
values for the differential dose albedo of gomma rays on
concrete. Gasmms rays of incident energies 0.2, 0.5, 1.0,
2.0, 3.0, 4.0, and 10.0 mev are considered. Results of the
formuls are compared with values derived from Monte Carlo
calculations for the backscattering of gewma rays from a
semi-infinite slab of concrete. Results shov that a two-
parameter formuls gives satisfactory asgreement with the
Nonte Carlo calculations. The principal assumption involved
in the theoretical asnalysis is that the actual reflection
process can be approximated by two terms, one involving »
single Cowpton scattering event, and the other involving
isotropic scattering.

R-229
Corrosion Studies on BW-CW Decontaminants, Apr 1963, C. V.
Brouillette, AD 407487

The odject of the task was to determine the corrosive-
ness of various DW-CW decontsminants toward the common
metsls of construction, such as steel, copper, alusinum,
sagnesium, and zinc, with emphssis placed on the metals and
alloys used in the msnufacture of high-speed aircraft. The
corrosiveness of these decontsainanets to 33 metals and
slloys and seven metallic couples was determined by two
types of tests: one by partial immersion, and one by atmo-
spheric exposure. In general the corrosive attack of the



decontaminants on the wetals vax more severe .n the 1mmwer-
sion test "han in the atmospheric-exposure test The data
indicate that DS-2 and beta-proprolactone are, in general,

the least corrosive ot the decontaminants evaluated

R-230
Metabolism ot Creosote by Certain Mavine Microorganissa, Dec

1962, R % Drisko, T. K. Onesll, H Hochman, AD 291905

Labotatory experiments  showed that microorganiams
present on creosoted piling in Port Hueneme Harbor werre
tound to have the ability to metabolize cieonote, csusing
luss ot creosote and producing chemival changes similac to
those shich ociur naturally 1n vreosote exposed 1n a sub-
merged hathor eavitotment This metabolism appeats to be

testricted to the aromatic hydiocarbon components Twe ot
these, aaphthalens and phenanthrenes, were shown to be metab-
olized to a2 signmiticant extent by <(ettain marine micro-
organisms

PRt

Eftects on Structural and Harbor
Shock  londuced by linderwater Explosions,
Heller, SECRET, AD 346601

Installations ot Ground
Jun 1963, L. W

R-2132
Rooster
Syatems,

4-lnch Ship-to-Shore Fuel Delivery
Traftalis, R. A. Bliss, AD 400105

Stations  tor
beb 1963, 1 J.

To
buovant
cutrent

extend the eftectave delivery range of the &-an
and bottom-laid tuel delivery systems beyond the
9,000-t¢t capability, NCtlL developed a diesel-driven
booster station and tested a gas-turbine-driven booster
station. This report describes the design, development, and
comparative evaluation of the two units

R-233
Evaluation of
Sea-water Fvaporator,

the Maxim Double-Ettect,
Jan 1963, J. S,

Eight-Stage Flash
Williams, AD 296797

A nra water conversion unit of unique design was evalu-
ated by NCEL  to determine its surtability tor use at
advanied bases whete potshle water 1a available only by
desalting salwne water.  The equipment was conceived and
manutactured by the Maxia Silencer Company, now a division
ot The American Machine and Foundry Company, under a con-
tract with the Bureau ot Yards and Docks. It was a combina-
tion ot & double-eftect vapor-compression evaporator and
eight flash stages. Motive steam was turnished by a package
ateam generator.  The umt was designed to produce 12,000
gal ot distilled water per day and to have a water-to-fuel
ratio of 85 Ib ot water to 1 1b ot diesci tuel

Continued mechanical ditticulties prevented bringing
the evaluation to a successful condclusion Water production
wvas below rated capacity much of the time, and the fuel
economy averaged less than A0 to | The contract was termi-
nated by mutual agieement.

R-234
Fvaluation of 40- by J00-Foot Arch-Rib Utalaity Building, May
1963, R. M. Webb, AD 409847

A 40- by 100-ft arch-ridb building, pretabricated ot
12-gage-steel ribs and 20-gage galvanized sheeting by Trim-
Steel, Incorporated, was rerected and subjected to the load-
ing specitied in the uniform military requirements criteria
for prefabricated advanced base buildings. 1t 15 concluded
that the building meets the minimum requirements of the
criteria for advanced base buildings.

R=132

R-235
A Study ot the Ettectiveness ot Fuel-011 Additives in Use 1n

the Eleventh Navsl District, Nov 1962, J. S. Williams,
AD 246796

A survey was conducted at a number of heat-plant
installations at bases in the Eleventh Naval District to

determine the need for the use of additives to prevent
sludge in No. 6 fuel-0il storage tanks. The fact thst no
sludging problems could be found at bases not using an
additive indicated that a need did not exist. Several ot
the facilities 1eported that additives decreased the forma-
tion of soot by 1mproving the combustion. A test was made
to check the validity ot these claims.  An additional test
without additive showed that changes in operating schedules
would also reduce soot accumulation. It was concluded that
no requirement exists for additives for sludge prevention.
[t was turther concluded that combustion catalysts are
beneficial  tor botlers operating under intermittent and
cycling conditions, but that no substantial benefit results
trom the use ot catalysts when boilers are operated continu-
ously

R-210
Harbor Scteening Tests of Marine Borer
Feh 1963, H. Hochman, T. Roe, AD 401215

Inhibitors, Part 5,

The Lsboratory iz exposing wood panels impregnated with
various materials to determine their resistance to sttach by
marine borers. This report lists the results of harbor
tests ol treated panels removed trom exposure for one year
or more and which have shown no attack or very slight
attack. Treatments which have been exposed for less than
one year are not reported unless they have failed and have
been temoved from test. Those treatments or woods which
have not been attacked by vne or more species Juring thear
entire period of expusure or as of 15 August 1962 are sum-
marized.

R-237
Potential ot Ground Etfect Machines, May 1963, J. K. McHugh,
R. E. Jochums, AD 410029

This study constders the use of ground etfect machines
in three arces within the field of responsibility ot the
Buteau of Yards and Docks. These areas are asphibious
support, polar operations, and construction equipsent. Each
of these problem areas share a common major requirement,
namely, the ability to move across amixed or unstable terrain
with practical speed sud losd capacities.

It 1s concluded that ground effect machines have only
Limited application 1n the problem areas. The increase in
mobility and operating speed can only be accomplished with
large vehicles having very high rates of fuel consumption.
On the basis ot predicted pertormance, GEMS appear to be
limited to carrying high-priority cargo. The nvise and
debris resulting from the air blast of the pleaum chamber
and peripheral jet are serious handicaps.

R-238
Point Rarrow Trials, FY 1962. Ablation and Crystal Studies
of Sea lce, Apr 1963, N. S. Stehle, AD 402839

During the spring of 1962, NCEL conducted trials at
Point Barrow, Alasks, on the deterioration, ablation and
some physical characteristics of natural and constructed sea
tce.  Although deterioration occurred throughout the ice
sheet, ablation occurred only at the surface. Observations
on temperature, salinity, density and crystal orientstion of
these two i1ce types showed that the average ice temperature
tor the total 1ce thickness was about the same for an un-
disturbed natural 1ce asrea as for a constructed i1ce area.
It was found that the high salinity of constructed ice did
not greatly affect the salinity of the underlying natural
ice and that with time the ralinity and density of the
constructed 1ce approached that of natural i1ce. Also 1t was



observed that the preferred c-axis orientation of sea ice s
towards the horizontal, although snow and wind influence »
random orientation and crystal size.

It was concluded from these trials that prevention ~nd
reduction of ablativa during thaw should i1mprove the charac-
teristics of sea ice, but further knowledge is needed to
determine the influence and effect of the size and c-axis
orientation of the ice crystals. lmproved field sampling
and testing techniques are needed to obtain more accurate
knowledge of the properiies of ice.

R-239

Effects on Structural and Harbor Installations of Air Blast
Induced by Undervater Nuclear Explosions, Jun 1963, D. B.
Ryder, SECRET, AD 346602

R-240
Attenuated Total Reflectance Spectroscopy of Paint Vehicles,
Apr 1963, R. J. McGowan, AD 404468

Certain problems are 2ncountered in using infrared
transmission spectroscopy for the quantitative evaluation of
paint vehicles; therefore, an investigation of attenuated
total reflectance spectroscopy was conducted. In thin-film
analysis, it is very difficult, if not impossible, to know
the sample thickness, knowledge of which is essential in
quantitative infrared transmission spectroscopy. The atten-
uated total reflectance technique eliminates this probles.
Therefore, it was concluded that this method is superior to
transmission measurements for quantitative evalution of
paint vehicles.

R-241
Pioneer Polar Structures. Accessories faor the Jamesway
Shelter, May 1963, G. E. Sherwood, AD 409581

Accessories were developed for improving the Jamesvay
in order to provide a suitable lightweight, quick-erecting
shelter for use as quarters, messing, galley, utilities,
administration, and other such applications in pioneer polar
camps. These accessories included a heavy-duty floor and
foundstion system, a wall-extension kit, special entry kits,
an improved electrical distribution system, and special
utility accessories. Prototypes of the sccessories were
fabricated and evalusted by the Laboratory. Evaluastion
indicated that they met the requirements of pioneer polar
operations and increased the general usefulness of the
Jamesway shelter.

It was concluded that the heavy-duty floor and founda-
tion systes, the wvall-extension kit, the special entries,
snd the improved electrical distribution system should be
sccepted as standard accessories for the Jamesway shelter.
The special utility accessories should be considered for use
with the Jamesway for specisl applications. Drawings and
specifications for the accessories described in the report
are presented in Technical Note N-482.

R-242
Low-Frequency Shielding Effectiveness of Conductive Glass,
May 1963, H. A. Lasitter, AD 410564

The shielding effectiveness of conductive glass at lov
and interwmediate frequencies (100 kc to 1,000 Mc) was inves-
tigated. A mathesatical model was used to describe the
sbsorption and reflection. This model is based on a fila
applied to conductivity. Experimental data agreed well with
theoretical calculations. Coated glass exhibits s permea-
bility similar to that of free space, so that low-impedance
attenuation is limited to the conductivity of the film. The
analysis is primarily concerned with high-impedsnce, near-
field incident waves. Trancmission in the visible spectrum
was also determined for several 4- by 4-in. conductive glass
samples which vary in surface resistance from 9 to 125
ohms/square. Larger samples (8 by 3 ft) of conductive glass
were also investigated.

R-33

R-242 Suppl.
Low-Frequency Shielding Effectiveness of Conductive Glass
(Suyplement), May 1963, H. A. Lasittier

This supplement lists types of glass related to manu-
facturers.

R-:43

A Comparison of the TEG-F, Chromatcgraphic, and Spectropho-
tometric Methods of Creosote Analysis, Jun 1963, R. W.
Drisko, AD 411144

A number of blends of four petroleum otls in creosote
and creosote-coal tar solution were analyzed by the TEG-F,
chromatographic, and spectrophotometric methods of creosote
analysis. The chromatographic and spectrophotometric
sethods were considerably more accurate and have wider
application than the TEG-F method.

R-244
Water Vapor Transamission of Concrete and of Aggregates, Jun
1963, R. L. Heary, G. K. Kurtz, AL 412407

An investigation was made of the effects of water-
cement ratio, type of reinforcing steel, aggregate size
relative humidity, concrete splice position, and two
admixtures - sodium chloride and oleic acid - on the water
vapor transmission of concrete. A collateral investigation
was made of the water vapor transmission of aggregates, and
s study was made of the growth of sodium chloride whisker
crystals on coacrete.

R-245
Distilling Sea Water With Diesel Generator Waste Hest, May
1963, J. S. Williams, W. R. Nehlsen, AD 406634

NCEL investigated the amount of heat available from a
60-kW generator and thea procured and tested a waste-heat
still to operste in conjunction with the generator. Test
results have shown that approximately 200 gph of distilled
vater can be produced by the waste-hesat still and that the
combination of units is feasible. Standard design for use
vith standard generstor units are recommended. Design
criteria and outline specifications are presented.

R-246
Protection of Mooring Buoys, Part 1, Initiation of Field
Testing, Jun 1963, R. W. Drisko, R. L. Alusbaugh, AD 411426

This is the first of a series of reports on protection
of mooring buoys. Thirteen differeat protective coating
syitems were applied (o fifteen buoys at the U.S5. Naval
Sttion, San Diego. A cathodic protection system was
iustalled on three of the buoys, and three others served as
ccatrols.  The application of each coating system is
described, and a cost analysis for complete overhaul and
replacement of each of the test buoys is presented. The
test buoys are currently serving the fleet in San Diego Bay
and will be periodically inspected and evaluated for protec-
tion sfforded by costings and cathodic protection installa-
tions.

R-246 Suppl.

Protection of Mooring Buoys, Part 1, Initiation of Field
Testing (Supplement), Jun 1963, R. W. Drisko, R. L. Alum-
baugh, AD 412869L

Technical Report R-246 is the first of a series of
reports on the protection of mooring buoys, and it presents
the results of tests of thirteen different protective coat-
ing systems. This supplement lists the proprietary sources
of materials.



K-241
Umbrells Pile-Anchors, May 19603, J E. Seith, AD 408404
Two umbrella prle-anchor designs were developed tor e
in mootings end dolphins  One design weighs about 1,400 1
and requirtes & casing for placement, the other weighs about
2,200 1b and s driven directly inte the ground 1n a locked
position, then opened  Testls indiceted thet both designs
ate operational i1n homvgenrous soils tree ot boulders and
other laige obstruttions Both have bearing capacities and
restatance~to-uplift cepacities in excess of JOO hips 1n
sand Dbottoms Each design olters asdvantages for use 1in
specitic situations depending on such factors as fabrication
coste, »01) characteristics and depth ol water at the driv-
ing site, and equipment available for plavement.

R-248
Polar Construction Equipsent
1963, § E Gaittord, AD 807716

Engine-Priming Systems, May

In cold ateas, internsl-combustion engines bdecome
ditticult to starl, with ditticulty increasing as the asb:-
ent teaperature lowers Starting can be facilitated by
priming. One method s to inject wnto the cylinders or
air-intake sys.ems a combustant which i1s highly volatile at
low temperatures and ecasily ignited over a wide fuel-anr
ratio Seven tydes of pressurized ether priming systeas
were tested and evaluated tor engine starting capability,
reliadbalaty, ease of operation, ecase ol maintenance and
repair, ssiety, an. operational cost

R-249
Ar Force Arctag
AD 411389

Building, Jun 1963, J. P Cosenza,

A prefabricated, panelized, !6- by 28-ft structure was
designed and built for the U.S. Aur Force by NCEL.  The
building, made ot steel-taced honeycomb-core panels with
plywood edges, was designed for use 1n the Dew system 10 the
Arctic.  The prototype was tested at the Climatic Laboratory
at Eglin Air Force Base, Florida, under + variety of c(on-
trolled climatic conditions, including wind, rain, and snow.
Tests included erection, heat loss, structural, sud weather-
tightness, and pachaging studies. The building has s low
coef{icient of heat transmission and can withstand a 125-mph
wind load, a 100-pst snow load, and racking.

Three years after tabrication, the crated prototype was
reooved from storage and inspected. This 1nspection
revealed such exteasi’e deterioration ot the steel faces and
edges on the panels, that the prototype could not be assem-
bled or repaired. 1t vas cvoncluded thst this suilding must
be redesigned, using corrosion-resistant material in order
to achieve a 25-year lite.

R-250
Polar Equipment - Safety Cad for Tractors, Jun 1963, J. E.
Dykins, AD 410924

The cab was evalusted for safety festures, disassembly
and reassewdly, weathertightness, structural adequacy,
operator visibility, and operator cosfort. The cad perfor-
mance was evaluated as highly satisfactory for all ot the
tests.

R-251
Sea Tests on Swing-Moored Aircraft Carrier, Sep 1963, J. T.
O'Brien, B. J. Muga, AD 41720}

Sea tests involving motions and forces were conducted
on the CVU-91, a deactivated Casablanca-class aircraft
carrier. The oship, which has a displacemwent of about 9,000
long tons, was swing-moored by & 2-1/2-in. die-lock chain 1n
about 372 ft of water in the Pacific off Southern Califor-
nia. Water-level variations, ship rotations and accelera-
tions, mooring force, and wind velocity and direction were
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seasured 10 sca states of 5 and o Two records, of 34
sinutes cach, vere analyzed, using time-series techniques to
relste the motions and torces to the water-level variations.
Appsrent smplitude response operators were obtained for all
the ship sotions and the mooring force. The aversges of the
highest one-third of the wave-induced smplitudes 1in ses
state 6 were 0.8% ft 10 surpge, 3.20 ft 1n sway, and 7.07 ft
in heave, 4.00 deg of roll, 2.0) deg ot pitch, and 0.3 deg
ot yav, and 17.5 kips 1n the mooring cheii. Some of the
highest-recorded wave-i1nduced asmplitudes were 3.4 deg ot
pitch, 12.0 deg ot roll, and 84.6 hips i1n the mooring chain.
This latter torce, added to the i1nitisl (hsin tension of
38 3 hips resulted 1n a total of 122.9 kips. The wmost
dosinant motion, of l5-minute period and &5-deg amplitude,
was tishtailing.

It was concluded that the mooring chain was loaded
lightly and aftected only tishtaailing, test- and model-
derived vesponse operators tor pitch and roll agree well
over & limited range; and heave and pitch can be deduced by
separation of weasurements of acceleration made ot bow and
stern.

R-252
Design Concept tor an Klevated South Pole Station, Jun 1963,
J. L. Anderson, J. E. Schroeder, AD 410460

An above-giade composite design wvas selected as the
most promising for the South Pole station. Following this
selection, a conceptusl design was developed. The principal
components 1acluded an elevated structure and underlying
tunnel tor the camp core, with the major outlying facilities
connected to this core by fully lined under-snov tunnels.
The success of the elevated structure was confirmed by
w d-tunnel model studies which showed that little draift
would occur under an elevated building in & climate samilar
to that ot the South Pole.

R-253

Eftects on Structural and Harbor Installations of Water
Shock lnduced by Underwater Nuclear Explosions, Jun 1963,
R. F. Swalley, CONFIDENTIAL, AD 346387

R-2%6

Etfects on Structural aend Harbor Installations of Water
Waves Induced by Underwater Nuclear Explosions, Jun 1963,
B. J. Muga, SECRET, AD 346601

R-25%
Heat-Transter Studies ot Dropwise Condensation snd Thin-Film
Evaporatioa, Jun 1963, C. Saturnino, AD 410566

Expeiiments vere conducted to 1avestigate heat-transter
rates from vater-film evaporation and dropvise condensation.
Dropwise condensation was induced by coating the polytetra-
fluoro-ethylene polymer, and f1lm evaporation wvas obtained
by allowing vater to fall in a thin film around the surface
of the tube. The effect of tube length and feed flow on the
overall heat-transfer coefficient was also investigated.
The overall heat-transfer coefficients obtained from the
dropvise condensation experiments were considerably greater
than those obtained from the film-type condensation experi-
ments conducted to obtain comparison data. Overall heat-
transfer coefficients as high as 4,000 Btu/sq ft/F/hr were
obtained frum the dropwise condensation experiments as
compared to values of about 700 Btu/sq ft/F/hr that were
obtained from the film-type condensation. The results of
thin-{i1le evaporation on the internal surface of the tube
were incoaclusive.



R-25¢
Survivael of Sevage Bacteria in lero-Centigrade Sea Water,
Jun 1963, J. €. Malton, W R. Nehlsea, AD 410026

The survival of escherichis coli, & commoa indicator
osunu smong sevage bdacteria, was studied 1u sea water ot
0cC 1t was found that from the time of innoculation about
103 of the organisms survived for 8 days, 34) for 15 qays,
snd 11 for I3 days

R-2%7
Loadings oa Drydoch Gates Yrom Nuclear Kuplosions, May 1904,
R. F. Swalley, SECRET, AD 150670

R-258
Protection of Mooring Buoys, Part 2, Firet Rating lanspec-
tioa, Oct 1963, R. W. Drisho, AD 421416

This .3 the second of a aeries of reports on the pro-
tection of mooriag buoys Fifteen test buoys serving the
fleet in aorth San Dieg. Bay were given their initial
inspection and retimg for smount of coatimg deteriorstion,
corrosion of steel, snd fouling Ouly two of the thirteen
different coating systeas under teat showed serious deter:-
oratioa. Because of the good condition of the costings, 1t
was difficult to assess the amount of protection provided
the three cathodically protected bucys However, from the
slight coating deteriorsiion and the potential imparted, it
appeared that the undervater portion of the bdudys end a
portioa of the ground tackle benelited from cathodic protec-
tion. Buoys with antifouling costings had only light foul-
ing; those without antifouling coatings hsd sedium amounts
of fouling.

The woost 1mportant fector in the deterioration of
coatings and corrosion of steel was localized abrasion by
overriding ships snd mooring lines. Damaged areas on sev-
eral Dduoys were cleaned by power wire brushing and patched
with a polysmide catalyszed epoxy saterial. 1t wvas concluded
that protection of damaged areas oa tde underwater portions
of buoys with epoxy materials or cathodic protection might
significantly increase the service life of buoys.

R-259
Corrosion of
AD 425720

Buried Pipes, Dec 1963, H. R. Joerding,

The objective of this tash vas to determine the rela-
tive merit and econcmay of various types of external protec-
tive coverings for underground metal, cold pipes in the
highly corrosive soil at the Naval Ordnance Test Station,
China Lake, Califoraia.

A highly corrosive ares of the station was selected as
¢ test site. A network of & number of test pipes with
different commercial protective coverings was coanected to
an exnisting cold water line and tested for &9 wonths.
lacluded 1n the test as control were bare pipes of galva-
nized steel, black steel, and copper. Visual inspections
through test holes were made periodically to determine the
progress of corvosion. At the end of the test, sll pipes
vere removed and brought to NCEL for close exsminstion.

Final reaults showed no corrosion oa galvanized steel
pipe that vas factory-wrapped vith resia-impregnated glass
cloth. This covering is very difficult to demage and
iaposes no special handling or installation requirements.
Blach asteel pipe that was wrapped with black polyviayl-
chloride plastic tape was in eacelient condition. Extreme
care was necessary during imstallation to prevent cuts or
sicks in the tape. The black steel pipes protected by
bituminous coating, cured gilsonite, and uncured gilsonite
had deteriorated badly.
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R-260
Polar Comstruction Equipment. Hot-Water Cab-Neating ystem,
Sep 1963, S. E. Gitford, AD 410801

An i1nvestigstion wes wade to select & cad-heating
systes uuluglo for maximum operator coafort 1n a17 tempera-
tures to 40 F and wvinds up to 15 hnots. Previously, design
criteria had been based on air temperatures to -05 F, but o
detailed atudy of coaditions st s typival coastsl polar
station showed that this extreme was not easential and that
a ~40°F tempe-sture and 15-knot wind would be an adequate
criterion 99 of the time.

Tests showed that, 10 temperatures to -40"F with vinds
to 19 kaots, & hot-water heating systes would costoriably
heat westhertight cabs on equipment which used liguid-cooled
engines, provided the engine coolant was ot or near its
norsal operating temperature range During two summer
seasons at McMurdo Statica, hot-vater heating systess on a
variety of construction equipment provided satisfactory csb
heating for 801 of the operstors 1n temperatures to -32°F
end vinds to 25 knpots, bulo the slow warm-up of the cabs in
air teaperatures below -10F was objectionable. This defi-
ciency may be overcome by controlling engine environments
snd by providing suxiliary circulating pumps for lowe
temperature coolants. In-service testing 1s recommended.

R-2061
Evaluation of Broom Filaments tor Powered Sweepers, MNay
1964, J J. Bayles, AD 647352

Tests were conducted to detevmine the most efficient
and economical broom filament and brush construction tor
industrial and street sweepers. The tests included acceler-
ated wesr tests of various kinds of tilament materials,
sweeping efficiency tesats o pickup brush and side-broom
tilament saterials, and efficiency tests of three ditterent
types of pichup broom fall The evaluation i1s augmented by
a survey of the experience of several sumicipalities. There
are many filssent materials and many possible diameter sizes
and shapes tor these filaments. Some of these materials and
sizes are excellieant for certain sweeping conditions. Some
are tor specialized work. Others do a tarr job over s wide
range of conditions. There seems to be no universal tila-
ment best for all conditions. A selection guide has bdeen
prepared for the filaments evaluated In general, the dense
{11l type of pickup dbroom obtains the best results.

R-2062
Exponential Curve Fitting With Applications, Sep 1963, G E.
Rayo, W. L. Wilcoxson, AD 42144}

This report presents a method of exponential curve
fitting to experimental data. [t considers the cases where
the function teads asymptotically to eirther a constant slope
or mavimum value as the abscissa becomes large. Three
models and their genersl form have been developed for the
application of this method. Derivations, tolutions (by en
iterated least-squatres wethod), and applications of the
models are presented, and computer program listings, tlow
charts, and sample problems are included.

R-263
Test of German Sand-Type Filter, Nov 1963, J. M. Stephenson,
AD 424552

The shelter equipment developed by the Artos Machinery
Company of Germany specifies a sand filter which mEL evalu-
sted with respect to ventilation characteristics and effec-
tiveness in protecting a shelter from the hot blast of a
nuclear explosion.

The heat-absorbing characteristics of the sand were
studied under conditions similar to a nuclear blast, by
subjecting the filter to blasts of hot pressurized air.
Heat-absorptina characteristics were also studied, in 2é-
hour tests sisulsting night and day, vhen ventilating air of
varying temperatures was passed through the filter. The



sand proved tr be an excellent heat absorber, maintaining
the outlet temperature at an acceptable level.

Since a sand filter 15 not a positive closure device,
1t has a typical response for a given impulse, and the
response depends on its physical characteristics. Conse-
quently, if a filter is to be classified as safe for a
certain overpressure and time duration, the filter as a umit
should be pretested or the sand msust be very carefully
graded and matched against control samples.

R-264
Computer Cslculation of Dose Rates in Two-Legged Ducts Using
the Albedo Concept, Oct 1963, J. M. Chapman, AD 422911

This report gives the results of calculations of gamma-
ray dose rates 1n two-legged rectangular concrete ducts.
The calculations were performed on an IBM 1620. They are
based on the differential dose albedo and include multiple
scattering effects. The results of the calculations are
compared with experimental data for ducts whose widths vary
from 11 1n. to 6 ft, using Co-60, Cs-137, Au-198, and Na-24
gamma-ray sources., The calculated dose rates agree to
within +30% for all ducts and al] sources, except for small
ducts with €S-137 sources, ducts with very short first legs
(L1/W less than or equal to 1.33), and for Au-198 sources.

R-265
Tesporary Polar Structures - Maintenance Shelter, Nov 1963,
J. B. Camm, AD 424547

The need for improved facilities for equipment mainte-
nance and repair in temporary polar camps resulted in the
development and evaluation of a packaged maintenance shelter
for these camps. The shelter, a 28- by 56~ by 12-ft build-
ing with a heavy duty floor, was designed by ERDL. NCEL
equipped it with a steel beam foundation, a heating and
ventilating system, an electrical system, and shop equipment
and tools for the general maintenance and repair of all
types of transportation and construction equipment generally
associated with polar operations.

Prototype shelters were tested and evaluated at Squaw
Valley, Calif., Point Barrow, Alaska, and McMurdo Sound,
Antarctica. It was concluded from these tests that the
shelter and its outfitting is well suited for the mainte-
nance and repair of equipment at temporary polar camps and
that it should be included as s facility for such camps.

R-266
Evalustion of Murray and Tregurtha Model 9D-200 Propulsion
Unit, Sep 1963, A. L. Scott, AD 419049

Tests were made to determine the relative merits of the
Murray and Tregurtha outboard propulsion units, wmodels
9D-200 and O06DH, for shallow-water operations. The 9D-200
was designed to replace the heavier and more expensive 06DH
for use on warping tugs in amphibious operations. Its
principsl festures are automatic hydraulic tail-section
elevation snd a smaller propeller, vhich enable it to work
more efficiently than the (6DH in shallov water. Tests at
NCEL indicated that the 9D-200 is more relisble and resis-
tant to damage in shallow water than the 06DH but that in
deep water the 06DH develops more thrust.

R-267
A 25-Man Pioneer Polar Camp, Oct 1963, G. E. Sherwood,
AD 421929

A 25-man pioneer polar camp was developed to provide
comfortable living conditions during periods of occupancy up
to one year in the Arctic and Antarctic. The camp design
includes structures, air conditioning, water supply sanita-
tion, and other such facilities integrated to form a unified
functiunal component. The basic csmp was designed for
25-man occupsicy and expaasion in 25-man incremeats to @
100-man capscity. Each man is provided with an individual
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cubicle. Double bunks or shift use of single bunks may be
used, with two men sharing a cubicle, to increase the camp
capacity for short periods.

The basic building is the Jamesway shelter, variously
outfitted for use as quarters, messing, galley, utilities,
administration, comunications, medical, head, laundry, and
storage facilities. A portable maintenance shelter was
developed for maintenance of camp equipment. Specifications
and reduced scale drawings for the camp have been published
1a NCEL Technical Note N-500, "Specifications for a 25-Man
Pioneer Polar Comp."

R-268
Sea Test of a Spread-Moored Landing Craft, Jum 1964, J. T.
0'Brien, B. J. Muga, AD 442601

Sea tests of motion and mooring force were conducted on
an LST (landing ship tank) of about 4400 long tons displace-
ment. The LST was spread-moored by six 2-1/16 in. aad one
1-1/4 in. (Port Breast) stud-link chains in about 45 ft of
water in the open Gulf of Mexico about 65 sir miles south of
New Orleans, Louisiana. Water-level variations at a single
location, ship rotations and accelerations, mooring force,
and wind were measured in sea states of 2 and 5. Three
recordings of 38, 62, and 67 minutes duration were analyzed,
using tiwme-series techniques to piovide apparent amplitude-
response operators for all of the ship's motions and the
mooring force. Those for longitudinal motion compare well
with those obtained by use of theory. The most probable
maximum-motion amplitudes in sea state 4 are found to be
1.7, 1.1, and 1.8 ft, respectively, in surge, sway, and
heave, and 3.43 and 0.61 deg, respectively, in pitch and
yaw. Roll was measured only in sea stste 2, with a corre-
sponding maximum of 2.2 deg. In sea state 4, the maximuam
wave-induced tensions measured were 85.1 kips in the port-
bow chain (consistently the dominant chain) and 9.9 kips in
the stern chain. The initial tensions in these chains were
30.8 and 7.5 kips, respectively.

R-269
Ignition Interference Autoalarm System, Dec 1963, J. L.
Brooks, AD 425361

At electromagnetically sensitive Navy land installa-
tions it is often necessary to detect, quickly and easily,
an electromagnetically offensive vehicle as it enters the
sensitive area. This report describes a device called the
ignition interference autoslsarm system which has been
designed to fill this need. The system, intended for
installation at the entrances of sensitive areas, is
designed to detect electromagnetic interference above
predetermined level within a given radius, and to sutomati-
cally give an optional visible or audible signal.

The results of »u extensive evalustion of the system
both in the laboratory and in the field show that it is a
very practical device. It can detect a noisy vehicle, and,
under controlled conditions, can rapidly seasure vehicle
interference to the requirements of MI1L-L-16910A.

R-270
Reissued as N-557.

R-271
Epoxy Sealers aud Bonding Ageuts for Concrete, Mar 1964,
R. L. Alumbsugh, AD 434197

The Laboratory investigated epoxy resins as a general
class of materials for sealer coatings and bonding agents
(adhesives, caulking compounds, and crack fillers) for use
in the construction and maintenance of concrete and
concrete-masonry structures.

Sealer coatings: twenty-four epoxy and standard sealer
coatings were applied to three repressntative types of



concrete specimens ond the costed specimens were periodi-
cally rated for costing deteriorstion sad \amersed to deter-
mine vaterproofing characteristice.

Bonding agemts: ten epoxy bonding sgents were tested
for use as adbesives, caulbing compuuads, and crachk fillers
and sa eleveath as & caulbing compound or crach (iller. The
effectiveness of the boading sgents was determined by gluing
cut concrete flexural, shear, and tensile specimens together
and losding the specimens until tailure occurred  Results
of these tests shov that the streagth of epony boading
agents 13 pormally superior to the coacrete to which they
are boaded, and thus this class of materials should prove
entreorly useful as adhesives, caulbing compounds, or crack
fillers for concrete.

R-272
The Panoramic Spectrum Analyzer as an RF! Meter, Dec 1903,
S. J. Wooten, AD 425738

The panoramic spectrum analyzer provides a higher
sigasl-to-noise relatiocaship than 13 normslly available 1n
other ENl-measuring devices. The vide sweep range provides
better identificavion and acquisition of the EMI, and the
narrov amplifier bandwidth ctesults in a higher gain. This
creport describes the normal opersting procedures for the
equipaeatl, sensitivity, baadvith, sad input i1mpedance of the
systes. Also covered are fteld-intensity sessuresents,
operational characteristics, and how mearly the units mseet
the specificetions and recommendations.

R-273
Evaluation of the AN/URN-152
Wooten, AD 424206

RFl Meter, Nov 1903, S. J.

This report covers measurements and observstions of the
unit's toput impedance, sensitivity, bandwidth, effective
frequency range, atteauation controly tuaing control, meter-
iag funactioms, power requireseat, operational characteris-
tics, and an assessment of hov nearly the seter weets the
requirements set by the coatract specificstions

The (undamental design of the AN/URM-152 over the
0.15-1000 Mc range makes 1t a desiradble instrument for field
use, but further development would be needed for 1t to meet
operational snd relisbility requiremeats.

R-274
Model Studies of Large Vented Openings - Phase 1, Mar 1964,
D. S. Tesgue, AD 434222

To determine the optimum configuration of pits for
protecting generators from blast loading, tests were con-
ducted using the NCEL 12-ia. shock tudbe. The effects of
overpressure and dy~:@ic pressure were coasidered sepa-
rately. Various parapets and covers (including gratings and
special structures) were installed around or over the pit.
No parapets or covers were found that sppreciably reduce the
overpressure in the pit, but all reduce the dynamic pressure
to some extent. The >darapets sahe the least reduction, and
the gratings the most. Special structures, such as louvres,
reduce dynamic pressure by various amounts azcording to
their design, but simplirity snd effectiveness make the use
of gratings appear more promising.

R-27%
Evaluation of an lmproved RFl Suppressing Power Coaductor,
Jan 1964, D. B. Clark, J. L. Brooks, AD 427189

An  improved power conductor for suppressing radio
frequency interfereace (RFI) was developed, comsisting of
B0. 2 AWG stranded copper wrapped with two layers of l-amil
silicon iron (SIFE) magnetic tape and & 50-mil extrud-:
polyvinyl chloride jacket. To evaluate its capadility for
attemuating RFl aad its resistance to deterioration, the
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lossy coaductor vas installed on & 3-m'le, 3-conductor, &-bV
pover line on San Nicolas lsland, oft the coast ot Southern
Celifornia.

Attenuation exceeded that reported for the Fort Hua-
chucs lossy line, at trequencies below | Mc, and wes equal
or grester at higher frequencies. The stranded conductor's
effect on attenuation 1s discussed, and curves are included
for comparing the attenustion of solid and strended conduce
tors wrapped with lossy tape Ambient noise levels are
shown.

R-276
Polar Construction Equipment - Utaility Service Sied,
1963, S E. Gifford, AD 423710

Nov

Use in NCEL field operations i1n Alaska and Antasctica
shoved the utility service sled to be an essential piece of
support equipment for building comstruction, ice and snow
runway construction, engine starting, and field reparr of
equipsent 10 sir tesperatures down to &b F. 1t was con-
cluded that 1t should be adopted as a standard item tor
polar comstruction operations

R-277
Static and Dynamic Plate-Bearing Tests on Dry Sand Without
Overburdea, Jan 1964, C. R. White, AD 428332

rhe NCEL Atomic Blast Simulator is intended for testing
beams, beam-column connections, and other relatively narrow
structural elesents. This report describes the successful
adaptation ot the simulator tor providing dynamic loads on o
bearing plate on sand and presents some tentative results as
s preliminary part of Tesk YF0O08.08.0).402, “Fundamentasl
Behavior of Soils Under Time-Dependent Loads.™ The dynamic
bearing capacity of a l)-1n.-d1am bearing plate on dry sand
without overburden was 90% higher than the static bearing
capacity. Also, the dynsmic beariang modulus was consider-
ably higher than the static, e.g., 226 psi per i1n. dynasic
versus 137.7 ps1 per in. static at 0.5-1n. plate settlement.

R-218
Static Lloading of Small Buried Arches,
Allgood, H. L. Gill, AD 429332

Jan 1964, J. R.

Static and dynamic tests have been pertormed to study
the behavior of small buried arches. The objective of the
work vas to gain 1aformation which will serve as a guide n
developirg design methods for underground structures. This
report describes the static tests, the prime purposes ot
which were (1) to obtain information on the behavior of »
statically loaded soil-arch system, and (2) to provide data
for compariscn with that from a similar system subjected to
bla:t loading.

The test configuration consisted of two contersinous
sem:ircular arches each 30 in. «n diameter buried in dry
sand with 6 in. of cover over the crown. The arches vere
identica’ except for differing footing widths. The entire
system was contained by the NCEL Atomic Blast Simulator Pat,
wvhich ia 9 ft by 10 ft 1n plan and 12 tt deep. Static loads
up to 25 psi were applied to the surface of the sand as
various wessurements wvere being msade.

R-21%
River Barge Concepts for Fuel Tramsport, Apr 1964, R. C.
Towme, AD J49869L

The purpose of this task 13 to determine the wmost
practical and economical equipment and methods for trans-
portiag fuel by water downstream on the Hekong River from
Nong Khai, Thailand, to Savannakhet, Lsos. Pontoon barges
were studied and tested and unit hull barges were studied as
vehicles for wmoving fuel on the river wvhen the current s
from S to 8 knots and the water depth ranges from 6 to



11 v, A umit hull barge of 4&0,000-gal capacity can be
desigaed to meet the conditions of 5- to 8-knot current
speed 1n 6- to 1l-ft vater

The 15,000-gal cargo capacity 1s lov compared to the
estimated 12,000 gsl of fuel aneeded to propel the bdarge.
The net fuel transported per ton of barge 1s only 136 gal.

fhe unit hull bdarge better fultills the speed require-
eeats of the task objectives It requires less horsepower
and a correspondingly smaller tuel comsumption to transter
greater quantities of fuel in a shorter time. lts 40,000-
gal <capacity may provide a transport system nine times
greater than the pontoon barge system. Individual modules
can be utilized in constructing the unit hull This would
be a distinct advantage 10 minimizing assembly time and 10
decreasing the cost of transporting the barges

R-280
Perweability of Coral Concrete, Jun 1964, W. BR. Llorman,
AD 601949

The water permeadilily of hardened coral concrete was
investigated to learn the effects of mix desigu factors.
The 11ndependent variables were aggregate type and source,
water-cemsent ratio, cewent content, and pozzolanic admix-
ture The coral aggregate consisted of crushed coralline
limestone from the reets at Eniwetok and the lagoon at
Kwajalein. San Gabriel River asggregate from the wash near
Irvindale, California, was used 1n the reference mixtures.
Each aggregate was bhlended to conform to a gradation based
on Weymouth's theory of particle interference, the maxisum
s1ze was 0.75 1n. The net water-cement ratios were (.40 and
0.70 by weaght. The cement factors were 4.5 and 9.0 bags/
cu yd of concrete. Calcined opaline shale from the vicinity
of Davenport, California, was used as the sdmixture which
replaced 25% of the cement by volume All mixtures con-
tained Type | portland cement and fresh mixing vater

The wuse of calcined opaline shale, as a partial
replacement of portland cement, served to sake the coral
concrete test specimens stronger, more watertight, and more
demp-proo! than was otherwise possible, all other factors
being equal.

R-281
Failure Modes of lmpact-Loaded Footings on Dense Sand, Jan
1964, L. W. Heller, AD 42828)

This report reviews the current (1 Jul 1963) litera-
ture, summarizes the various static and dynamic failure
sodes observed by several investigators, presents an analy-
tical technique which explains the observed failure modes,
suggests that the failure mode 13 dependent upon the footing
ascceleration during the 1mpact loading, and defines the
limiting footing accelerations associated with the two major
failure modes.

R-282
Dose Measurements for Neutron Streaming in Ducts, Mar 1964,
D. R. Doty, AD 436183

The purpose of this report 1s to describe an operating
facility and present some prclimnary findings conceraing
the streaming of neutrons in ducts of protective shelters.
The experimental results are compared to a sisplified theo-
retical treatment using the albedo approach. Dose measure-
ments were obtained in a Ix3-ft concrete duct for thermal,
2.5-mev, and l&.7-mev neutrons using a 12-in. spherical
energy-ind*pendent dosimeter. In the second leg, for all
energies, the dose was found to have a higher drop-off than
the theory predicted. Reasons for the discrepancy are
exsmined and a comparison of effective albedos is made for
various energies.

R-38

R-28)
Lateral Thrust on Piles, Jun 1964, L. W. Heller, AD 601894

The objective of this task is to obtain the in-place
properties of deep soil deposits with relatioa to pile
foundations subjected to lateral thrust which will result in
the verification of the Palmer-Thompson theory for piles
subjected to lateral losd.

Lateral-load tests have been conducted oa l6-in.-wide
piles in a sand f1ll and & natural clay deposit. Incre-
@ental, repetitive and sustained free-head and fixed-head
loadings were applied to a single pile instrusented with
so1l-pressure and pile-deflection gages. Laboratory soarl
tests were conducted on samples from the pile test sites.

The experimental results aindicate that the pile-soil
system does not respond elastically to a latersl load.
Since the Paleer-Thompson theory 1s presmised on elastic
pile-s01l behavior, verification of this theory has not been
achieved.

R-284-]

Structures i1n Deep Ocean, Engineering Manual for Underwster
Construction, Chapter |, Introduction, Mar 1964, W. J.
Tudor, AD 600306

The objective of this manual 1is to provide information
on environments, aystems, and techniques relative to con-
struction in deep ocean areas. Developments in Naval war-
tare have placed emphasis on the deep ocean arcas as an
operating environmsent. Consequently, in support of these
operations, there 15 a need for knowledge concerning methods
of comstruction in the deep ocean. Information has been
provided by scientists, engineers, osnd offshore operators,
especially those engaged in petroleum production.

R-284-2

Structures in Deep Ucean, Engineering Manual for Undervater
Construction, Chapter 2, Deep-Ocean Environment, Mar 1964,
W. J. Tudor, AD 6003CT

Technological development indicates that such of the
Naval varfare of the future vill occur at deep ocean depths.
The objective of this report ic to provide informstion on
environments and to describe systems and techniques devel-
oped for construction in deep ocean areas. This chapter
contaips environmental knowledge pertaining to waves and
current action, salinity and temperature variations, bottos
topography, marine organisas, chemical and physical proper-
ties of sea water, etc. In order to treat all of this data,
1t was convenient to first locate and distinguish the oceans
and then describe the ocean bottom and ocean contents before
finally describing the dynamic factors acting on the oceans.

R-284-)

Structures in Deep Ocean, Engineering Manual for Underwater
Conatruction, Chapter 3, Reconnaissance and Positioning, Mar
1964, T. T. Lee, AD 600305

In determining surface position from landfall, the two
chief wethods are the optical (sextant-angle fix) and the
electromagnetic. methods. Electromsgnetic methods iavolve
rad:r and other techniques such as the tellurometer, ray-
dist, and geodimeter. In determining position from a point
out of sight of land, celestial navigation is the general
measuremsent. Electromagnetic techniques, such as Shoran and
Loran, are effective for long-range accuracy (distances
between 50 and 1400 miles). Llorac is considered to be one
of the most accurate long-range (500 miles or grester)
positioning systems. Various acoustical systems can be used
in determining position when out of sight of land, but the
system vhich will enable ships to obtain accurate position
regardless of range and distance from land is the nevlv
established satellite nuvigation system, "Transit” (uader
development), which will eventually reduce positiou error to
as little as 150 ft. In determining relative position,
bottom to surface, various acoustic systems such as somir
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pingers have been used. Wire sounding, underwater land-
sarker, and buoy systems including the new nuclear-powered
sonar bescon system (for use at depths to 15,000 ft) are
other methods for establishing relative bottom to surface
position.

Maintaining a position relative to aam underwater con-
struction site represents a sajor problem to the comstruc-
tor. Factors involved include that of s suitable mooring
system. Coanventional anchor cable systems are commonly used
for depths less than 6,000 ft. For greater depths, the U.S.
Navy Bureau of Yards and Docks has devised a special deep-
sea mooring system. Surface-propulsion mooring systews have
been used successfully in deepwater by providing working
vessels or floating platforss with directionally coatrolled
pover units. Sonar buoy systems are often provided to help
maintain position. Tugbosts have been used to msintain the
position of a ship or platfors during short-term operations.
The surface position of a deep-ocean structure can be relo-
cated by s satellite system or by conventional mesns with sn
accurscy of 150 ft to 3 miles, then, electronic devices such
as Raydist, sonar searchers, and television sets can be used
to relocate the exact position of a structure.

R-284-7

Structures in Deep Ocean, Engineering Manual for Underwater
Construction, Chapter 7, Buoys and Anchorage Systems, Oct
1965, J. E. Smith, AD 413928

Technological developments affecting Navsl warfare
requirements and the demsnds of scientific programs have
directed emphasis on structures in deep ocean areas. The
overall objective of this msnual is to provide informaticn
on environments, systems, and techaiques relative to con-
struction in such sress. This chapter contains data on
buoys and deep-water anchcrage systems for the restraint of
structures on the surface, on the bottom, and at interme-
diate levels. New concepts are considered, as well as
extended uses of conventional shallow-weter anchorages.
Types and uses and the febrication, installation, protec-
tion, and maintenance of promising systems are discussed
from the standpoint of deep ocean applications.

R-285
Young's Modulus of Elasticity and Poisson's Ratio of Plain
Concrete, Apr 1964, W. L. Cowell, AD 434917

Dynamic and static determinations of Young's modulus
and Poisson's ratio were made on concrete cylinders to
establish a relationship between the two wmethods when
applied to concrete test specimens. Three curing condi-
tions, three sizes of cylinders, and two strengths of con-
crete were used; the cylinders were tested at 2, 4, 7, 12,
and 24 weeks from the casting date., Dynsmic values were
calculated from the fundamental transverse, longitudinal,
and toreional frequencies of the specimens. Static values
were obtsined by the NCEL compr ter-ext ter,
surface-mounted strain gages, and sn NCIL-developed hoop
trsnsducer.

There is no constant relationship between the values
for Young's modulus of elesticity and Poisson’s ratio for
concrete as determined by static and dynamic methods. The
relationship changes with the age and curing environment of
the concrete. It is recommended that a ststic method be
used in the determination of Young's sodulus of elasticity
and Poisson's ratio of concrete.

R-286
Modified T-5 Barracks - Controlled Climatic Heating Studies,
May 1964, C. R. Hoffman, AD 600619

This report presemts the results of controlled climatic
heating studies conducted on the modified T-5 barracks
developed for polar use. The studies encompassed three
areas of iavestigation: (1) heat-loss and heat-transfer
analyses of the structural shell using electric heat sources
and forced convection, and s thermodynsmic evaluation of two
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different ceiling materials, (2) evaluation of the radiant
hot-air floor plenum bh-ating system designed by the Army
Engineer Research and Development Laboratories, (3) evalua-
tion of the overhesd duct hot-air heating, ventilation, and
bumidification system for use in the NCEL-developed tempo-
rary polar camp.

R-287
Test of Aluminum Connections, Jun 1964, S. K. Takahashi,
AD 603421

The major objective of the task was to evaluate the
compatibility of high-strength aluminum conpections with
parent members in aluminue deckhouses. Additional objec-
tives were to ver.fy experimentally the design techniques
for ¢ tail connections used by the Bureau of Ships and to
determine the structural respcnse of these connections so
that a realistic design of sluminum frames can be executed
rapidly by ship designers. The deckhouse was designed to
withstand a load of 10 1b/sq in. which is the equivalent of
974 1b per linear inch on the lateral surface of the col-
umns .
Six different types of aluminum wmembers, each with
different types of connections, were subjected to uniforaly
distributed static and dynamic losdings. The configurations
of the bers were T-shaped, L-shaped, three beam-columas
of different depths, and transverse besm-column.

The tests demonstrated the significance of buckling
failures of aluminum members subjected to static and dynamic
loads. The 8- and 10-in. besm-columans failed by buckling of
the compression flange. Buckling occurred at the re-entrant
corners of the T-shaped and L-shaped connections. Lateral
buckling of the compression flange of the column between the
transverse beams occurred. This member was re-designed to
correct this latersl buckling and subsequently performed
satisfactorily. The mode of failure of the various connec-
tions under dynamic loads was essentially the same as the
mode of failure during the static tests.

R-288
A Temporary Polar Camp, Mar 1964, G. E. Sherwood, AD 434217

A temporary polar camp was developed to provide com-
fortable living conditions for periods up to $ yr in the
Arctic and Antarctic. The camp design included structures,
air conditioning, vater supply, sanitation, and other facil-
ities integrated to form a unified functional component.
The basic camp was designed for 50-man occupancy and expan-
sion in 50-man increments to a 200-man capacity. Each man
is provided with an individusl room. Double bunks may be
used, with two men sharing a room, to increase the camp
capacity for short periods.

The building unit is the modified T-5, variously out-
fitted for use as quarters, sessing, galley, utilities,
administration, communications, recreation, medical, head,
laundry, and storage tacilities. A duplex concept is used
bv which two building units are joined end to end by a
service core which houses sn air-conditioning system, head,
and laundry, to form a basic building. A T-5M maintenance
shelter is provided for maintenance of camp equipment.

Specifications and reduced scale drawings for the camp
have been published in NCEL Technical Note N-540, "Specifi-
cations for a Temporary Polar Camp."

R-289
Gasma-Ray Streaming Through Ducts, Feb 1964, C. M. Huddle-
ston, W. L. Wilcoxson, AD 430603

A survey is presented of the current status of experi-
mental and theoretical investigstions of the problem of
gsmma-ray stresming through air ducts in concrete. Data are
tabulated and plotted for a variety of experiments. Compar-
isons are made between theory and experimeat, inconsisten-
cies are pointed out, and aress needing further investiga-
tion are indicated.



K- 29
KML-Shielding Kttectavenrss of Copper-Sprayed badlonuees,
May I1V6e, B A lawitter, AD oY}

To determine the cost and shielding ettectiveness of
voppercspiavaing latge aurtaces, & plywood stinctuie and o
paper haviel were coppercapraved To determine the NI
suelding ettectavenras ot coppet spiay, the seams ot thiee
orteen toems were apraved and tested Twe weve poitable,
demountable, soreen tovms, located tmnde NURL b bdangs Tt
several vears e had a2 single-wall scaieen, and the wther
had a double-wall siieen The avesage uncirane 1o shiebhiling
ettectivenens ot the mingle-wall toom was 1N b st Q0 Mo,
that ot the double-wall toom was 10 db st both 400 Mo oand
AU Y The thirtd was a partable screen toom exposed to the
weather tor ten ve The mavimum sictesre tor this 1oem
was 4t A odb st OO0 A

Natrertal and labor costs indivate that 1t s sme
expensive to coppercapray 4 plvsosd toom than te buy s
pretabiivated  one However, 1t in mote cvencanal te
coppetoaptay the scams ol existing scieen towms than e
1eplace them

R-291
Protection ot Mooring Ruovs, Part 3, Sevowd Ratang luapey -
Cion, Apt 1904, K W Ditske, AD 4 W21

This 1 Lhe thisd ot & serien ot tepatty on Lhe protes
Lion ol mocting buoys Fitteen tesl busys serving the tleet
i neth San Diege Bay weie given thett sevond vatag to
ameunt ot ceating detevivration, cvirosaten of sveel, and
touling The 1vating svatems of eight ot the buoyvs were 10
geod  vonlitien,  sin showed varving  degiees ol eoderate
detevioration, and one was ae hadly detevictated that it had
te he temived tiom metvive Mo seta ot 1V teat panela
coated with the ditterent cvating avatemn used on the buoys
were given thevr anttial rating wnepection atter & monthe
exposue tme aet wan 0 San Diege Hay and the other
Fatl Hueneme Naidoo

e ot the thyee cathodic protection systems on test
bucys wan endered Anoperative when the vemote ground (shle
wonnection wan broken loose by 2 whap The twe cathedi
Pretectien syatems Lhat temained operate deteited tusting
the submeiged sone even though the buovs had a4 potential ot
=70 m\ rather than the dentied -8%0

LSRN
Shack Absorher Syatem tor Connectiag 3xlS Causeway to IST,
Apr 1964, R U Towne, G D Milsugall, AD «is0te

Surtable gear and technigues ate needed tor connecting
an LST to a Wl ponteon causeway 1 the sunt Thiee mthodn
ot connertion were  developed and teated Teat  ienulta
indicate  that 3 bumprea  integtal with the
causeway are a satintactory method tor joining and saintsin-
tng & connectton with an LST in a 6=tt st 1L was von-
viuded tram observatvons ot the shovh absacher harge duiing
tests that the systew 1a teanible 1t e tevommended tor
incaetvice tenting

K=291
bvaluation ot 15%-AW  and o0-dW DMienel-Klettin
venrtatuin, Apr WNea, R H leseberg, AD 24°0110

Riushlean

The labaratory  evaluated twe IN-RW st tour 00-AW
diesel=driven biunhless genetator sets to detesmine then
operational charactevinties, thett vontotmance with procure
ment and military speaituiatione amd vontisct tequiiements,
and thetr general surtability tor use by the Buveau of Vauds
and Docke Al wax units met the procuvement and Mil-1
IOI0A wpecitications 1 part amd farled the specilivat tons
in part AL st untts e destiable and have good opeia-
tional characterintoen ALl can be made to vomply with the
provutemsent specitication and NHL-1-10910A thiough vedesign
amd tewnih o the units

R-a0

R=2Ve
Computer  Assessment ot
Kyder, NEUKRT

Nuvtear lamage, MNay 190e, L. N

K-29%

Electionty Nethods 11 Determining Young's Nodulus sud Pois-
poin’n Ralie of Portlend Cement Convtete, Apte 1904, J N
MudCatthy, Al <1789

The putpese ot this tash was tu develop 1eproved
sethads tor deteimining Young's modulus sud Porsson’s tatao
vl oportland cement convietle This tepott descuibes the
developaent ettetl and presents the 1eaults ot vospatative
tests ot vatious electioniy and mechantial stiatn-weasurng
devives uned on avitndisval conciele specimens

Eapetiments weie made wilh thiee sepatate methodas ot
meanuring longitudinal staain Flecttival tesistauie atuain
gagen weie sounted ditectly on the suitace ot the conviete,
and & techuigue was developed tor thenr attacheent to Jdemp
ioniele A houp Lraunduier devive utilising electuiiual
teaintanie atrain gages wan designcd, and toapiessometers
were  used tol wechsniial wessuiemsecnts lateral stian
mearutracitls  were  wade  with  suttsie-seunted  electiical
tentatame atiatn gages and with mechaniial coapressometers,
and  an experimental  vantilever  trausduter  devive  wes
denigned and tested

K- 290
turtial bield Testing ot Avttield Marhiug Paints, May Moe,
K W Duiwho, A K. Hauna, AD «ieNVi

Nin white atatield mathing patints wvere selected on the
hanin ot labmiatory tests and previous tield expetience tot
Teeld evaiuation study at NAS, Foint Mugu, Calitetuia Thas
teport  descviben their application (o test stitpes vn an
asphalive tunway and presents the tesults ot thiee tnitial
tnepections sade within about 2 wouths atter application
Bevause one ot the win paints bled badly upon applocation
the tield, 1t wan eliminated toom teat.  The tive temarning
parnta varied widely (o thetr initaal vate of detevtoration
The temperatuies ot stuipes in the best comdition were
higher  and those ot stiipen in the worst vondibion were
tomer than Lhe tewmpetatures of the other test stiypes it
was  condduded that mere contotmance of & mathing patut to
Pederal Specatication TT-P-85R does not vusure good seivice
i the tield

R-296 Suppl
lattial Field Testing of Avttield Nathung Farats, May 190S,
R W, Dieshe, AD nle/8e

Technival Repott R-2U0 desciibed the applivation ot
teat sivipes to an operational asphalt tunvay and tepotted
thett condiiton ot the time of thiee inspections made within
[ P This supplement presents turther data on thesy
comdition at tour additaonal peviods ot Lime up to s total
ot SoR dave

K-29!
Repart ot Bowb-Damaged  Runway, Jun 904, T Yoshihava,
AL 5181

NUEL vondinted o atudy to determine (he capability ot
verstioction battalion torces to make hasty tepatis to o
bomb - damaged vunway uidder wattiee condittons using presently
authovtsed equipment, and to evaluate the ettecta ot high-
expluosive bomba diopped on an anrtield wunway. A tield
exetvine, conduiled st an  abandoned auttteld during the
periad  of 18-20 Rovembey V03, comststed ot Jamaging o
tunway with live bosba dvopped by Ael attvtatt, tollowed by
emctgey tepaty opetatious. Tests of the testored vunway
proved the adequacy of the tepait provedure



R-298
Snow Compaction 1n Antarctica - Roads on Snow-Covered Sea
Tce, Mar 1964, £. H. Moser, AD 434118

During the austral summer of Deep Freeze 61 ('ix Labora-
tory provided technical guidance to a Navy snow-compaction
tesa testing the practicability of compacted rosds on snow-
covered sea ice over McMurdo Sound. An experimental 22-ft-
wide road was constructed between McMurdo Station and Wil-
liams Field in October and November 1960. This road
included 3} miles of snow rosd, 1.4 miles of ice road, »
snow-wedge transition ramp between the ice road and the snow
road, and a snow, ice, and gravel transition ramp between
the ice road and the shore at McMurdo Station.

The road was used day and night for a 10-day period
during late November and early December by all types of
wheeled vehicles including 30-ton tractor-and-trailer rigs.
It was concluded that s network of snow roads between
McMurdo Station and its outlying facilities will improve the
ground communications and transportation threefold between
these points. However, continued development is required to
improve the construction and maintenance techniques for such
roads.

R-299
Polar Construction Equipmeat - LGP D& Series C Snow Tractor,
Apr 1964, D. Taylor, AD 436196

Two caterpillar D4 Series C tractors were purchased and
modified during FY63 for use as snow tractors in Antarctica.
To minimize the need for spare parts, modifications were
similar to those of the D4 tractor with 42-in. dual-fail
tracks. The two tractors were evalusted, and both performed
satisfactorily during 50-hr break-in periods. Consideration
should be given to reducing the weight of future tractors,
but st the same time retaining the reliability of the dual-
rail track system.

R-300
Undervater-Curing Epoxy Coatings, May 1964, R. W. Drisko,
J. W. Cobb, R. L. Alumbaugh, AD 439344

Four different proprietary undervater-curing epoxy
saterials were studied for their adhesion to sandblasted
steel and to s variety of protective costings. The four
epoxies were all similar in formulation; major differences
wvere types and amount of added fillers. Pairs of steel test
panels were bonded with these epoxies. One panel of each
pair was sandblasted steel, the other was either sandblasted
steel or coated steel. Duplicate bonded pairs were sub-
merged in a tank of flowing sea water, one for a week and
the other for 6 months. At the end of these times, the
pairs of panels were pulled aspart in a testing machine to
determine the magnitude of their shear strength. All four
undervater-curing epoxies sdhered strongly to bare and
costed steel panels, and there was no loss in bonding
strength after 6 months in ses water.

R-301
Harbor Screening Tests of Marine Borer Inhibitors - 6, May
1964, T. Roe, H. Hochman, AD 600915

The Laboratory is exposing wood panels impregnated with
various materisls to determine their resistance to attack by
marine borers. This report lists the results of harbor
tests of trested panels removed from exposure between 15 Aug
1962 and 15 Aug 1963. It also lists all treated panels
wvhich have been exposed for 1 yr or more and which have
shown no attack or insufficient attack to warrant removal

Certain organic, wmetal-organic, and inorganic com-
pounds, when combined with creosote or creosote-coal tar
solutions, show promise in improving the preservative abil-
ity of these materials. Aluminum oxinate and malachite
green oxalate are not effective additives. Certain treat-
ments containing a combination of one material specifically
toxic to limnoria and another material specifically toxic to

R-41

tervdine borers are also showing promise as preservative
systess. Other systems of this type have experienced lim-
noria and martesia attack.

Those treatmeats or woods which have not been attacked
by one or more species during their entire period of expo-
sure or as of 15 August 1963 are summsrized.

R-302
Cancelled

R-303
Friction Coetficients Between Tires and Pavement Surfaces,
Jun 1964, H. Towmita, AD 602930

A review of the problem of aircraft skidding on Naval
airfields during landings and a thorough literature sesrch
on the work conducted on friction coefficient were made.
The literature search revealed that msuch work has been
conducted on basic theoretical studies of friction coeffi-
cient, on development of friction measuring devices, and on
investigations to determine the factors which affect the
friction coefficient between tires and pavement surfaces.

Various field-testing devices have been developed by
others, used, and compared in an effort to locate low-
friction pavements and to standardize the method of measure-
ment. One device still in the development stage showed
promise of measuring friction coefficiert under simulated
conditions of landing aircraft.

The review cf the problem and of the work conducted on
fricton coefficient is summarized. A recommendation is
given to the effect that no effort be made at this time to
develop a friction measuring device.

R-304

Low-Frequency Current-Probe System for Measuring Conducted
Radio-Frequeacy Interference, Jun 1964, J. L. Brooks,
AD 601895

A new approach to the problem of measuring conducted
radio-frequency interference is described. An instrument
has been developed which has the capability of measuring the
impedance levels and noise currents of a power line or cord
which is to be tested for conducted interference. This
report describes the instrument in detail.

An evalaution of the hardware developed is presented,
as well as numerous examples of RFI seasurements showing the
correlation between measured and predicted results. The
design accurucy of the system is +10% for the frequency
range from 20 kc to 2 Mc and the impedance range from 10 to
10,000 ohms at 0 to 360 degrees.

R-305
Pres’xed Hot Asphalt Paving Mixture, Apr 1964, J. A. Bishop,
AD 001497

A premixed, prepackaged combination of fine aggregate
and emulsified asphalt was developed for patching runways
and other pavement surfaces. Coarse aggregate is added in
the field while the mixture is heated to remove water from
the emulsion.

The mixture was tested in the laboratory and in field
tests at NAS, Alameda, California, and NAAS, Fallon, Nevada.
The material, prepared according to specifications, was
obtained commercially. The tests showed that when the
coarse aggregate was added during the field heating-and-
mixing cycle as recommended, the patching material was
high-quality and could be handled like conventional asphal-
tic concrete.



R-306

The Eifect of Salt in Concrete on Compressive Streagth,
Water Vapor Transaission, and Corrosion of Reinforcing
Steel, Jul 1964, D. F. Guriffin, P. L. Heary, AD 603376

Ihe purpose of this investigation was to determine the
effects of sodium chloride and sea-vater salts separately in
concrete. The investigstion covered the effects of salt on
the compressive strength and water vapor transmtzsion (WT)
of concrete, as well as the corrosive eftects of salt on
a1ld reinforcing steel. Variables included water-cement
ratio, salinity of mixing water, and diameter and thickness
of the specimens. The test eavironments included 20, 50,
and 75% RH at 13.4°F.

The data presented herein supports the general conclu-
si0u stated in a previous report, namely, that et a mixing-
water salinity of spproximstely 25 grams of salt per hkilo-
gram of solution, compressive strength 1s increased, WT is
ainimized, and corrosion of mild steel is not significant.

R-306 Suppl.
Corrosion of Mild Steel in Concrete, Aug 1905, D. F. Grit-
fin, AD 618375

In a research effort to determine the fundamental cause
of deterioration of certain concrete buildings in & marine
eavironment, i1t was shown that sea salts can accumulate in a
building wall exposed to airborne ses spray 1n quantitites
sufficient not only to deteriorate the concrete dbut also to
cause the reinforcing steel to rust and thereby expand with
enough force to crack the concrete.

In small reinforced concrete walls sprayed with sea
water once each morning, the same destructive phenomena
occurred at the laboratory within a period of 2 yrs that
occurred in about the same length of time to coacrete build-
ings on the Pacific Ocean atolls. The concrete cracked
severely along the lines of the reintorcing ateel.

This report supplements and extends technical report
R-106, "The Effect of Salt in Concrete on Compressive
Strength, Water Vapor Transmission, and Corrosion of Rein-
forcing Steel."

R-307
Investigations of Biocatalysts for Drain Cleaning, May 1964,
W. R. Nehlsen, J. E. Halton, AD 441560

The feasibility of using biocatalytic compounds in the
saintenance of aink and floor drains was investigated.
Laboratory tests showed a wide variation in effectiveness of
these compounds ou simulated drain cleaning problems. The
compound that proved most effective in the laboratory was
then tested in-service, with good results, in a ausber of
drains in a meus hall. This compound 1s recommended for use
ih troublesome drains.

R-308
Temporaty Polar Structures - Modified T-5 Barracks, May
1964, G. E. Shervood, AD 600528

The need for a comfortable building for quartering
personnel in temporury polar camps led to the development of
the modified T-5 barracks. This building of modular panel
design is 28 ft wide, has a 9 ft ceiling, and is expandabdble
in leagth on a &-ft module. It was designed by ERDL and
equipped with a steel-beam foundation by NCEL. The roof
panels are supported on steel trusses made up of three
sections bolted together.

A prototype 2B- by 36-ft building was evaluated by
NCEL. Heating studies were conducted in 2 controlled cli-
satic laboratory. The prototype was then outfitted as a
10-bedroom quarters and shipped to Hallett Station, Antarc-
tica, for in-service test. It was concluded from laboratory
evaluation that the building is sutiable for housing person-
nel in temporary polar camps.

R-42

R-309
Polar Structures - the NCEL Family of Wanigsns, Jun 1964,
J. E. Dykins, G. E. Sherwood, C. R. Hoffman, AD 601896

Prototypes of both sled wanigsns and both portable camp
Wanigans were tested and evalusted at polar field sites.
These tests demonstrated that the sled VWanigans are well
suited for housing the facilities required on sled train
operations in poler regions, and that the portable camp
Wanigans are well suited for housing those facilities
required at transieut field camps and isolated construction
sites.

R-310
Lateral-Plate and Rigid-Pile Tests in Beach Sand, Aug 1964,
H. L. Gill, AD 44370

Seven lateral-plste bearing tests were perforsed in
moist beach sand at six different depths from 1 to 9 ft. In
addition, 25 rigid-pile tests wese performed im the same
soil with pile widths ranging from 1 to 16 in. snd embedment
depths fiom 12 to 66 in. In conjunction with these experi-
ments, determinations were made of the in-situ vane shearing
strength, density, moisture conteat, snd standard penetra-
11on of the soi1l. The objective of these studies is to
develop procedures for the determination of soil moduli,
includjng variations with depth, magnitude of deflection,
and width of loaded area.

Among other information, the test results have shown
that the coefficient of horizomtal subgrade reaction, K“. of
the s0il used decreases exponentially with incredsing
deflection and incresses exponentially as depth increases.
It was found that for different widths of loaded area, B, at
some depth 1n this soil, K. 13 a constant for a constant
value of deflection, Y, di ‘ud by B. This indicates that
KII(B) should be expressed as & function of depth and Y/B.

R-311
Polar Construction Equipment - lniversasl Engine-Starting
Kit, May 1964, S. E. Gifford, AD 600440

This report covers the development and testing of an
engine-mounted kit to facilitate starting and operating
liquid-cooled engines in lov teaperatures. The kit was
designed to preheat the engime, oil, and battery and to
provide ignition assistance during cranking. The componeats
included a gasoline~burning coolant heater, am electric
coolant heater, sn ether priming system, a battery heating
system, and a crankcase shroud.’

Laboratory tests and field trials show that the Xit as
& whole was adequate for low-tesperature engine starting
when using sub-zero oil for the eagine lubricant. Rowever,
with a change to 20-weight oil in the mid-1950s it was found
that the kit heaters did not provide gufficient heat for
engine starting in temperatures belov O'F. The ether prim-
ing system and the battery heating system were found to be
useful atarting and operating aids for liquid-cooled engines
on polar transportation and comstruction equipment under all
conditions.

R-312
A Study of Effective Fender Systems for Nevy Piers and
Wharves, Mar 1965, T. T. Lee, AD 613940

Search of literature, consultstion with authorities,
field inspection and research, lead to the conclusions that,
for berthing ships of up to 20,000 tons displacement, the
most effective and economical fender systems for Navy docks
are: (1) for sheltered harbors, a modified retractadle
system; (2) for uusheltered harbors, standsrd greenheart
timber pile with rubber bearing block st deck level; and
(3) for dock corners generslly, the Rayhia (rubber-in-shear)
system,

o



Dravings and specificetions for the three recommended
fendering systems are included. Also included are: (1)
comments by asuthorities in the field of marine feadering,
(2) case histories, (3) losad <transmission and enecgy-
absorption data, snd (4) cost of comstruction and main-
tenance.

R-313

Polar Construction Equipsent, MHot-Air Eagine Preheating
Slave Systea, Jun 1964, S. E. Gifford, E. K. Moser,
AD 441980

Use of 20-weight engine o1l in polar transportation and
construction equipment necessitated preheating of the entire
engine for easy starts in temperatures below 10 F. This
requirement resulted 1u the development of a hot-air engine
preheating slave system.

The preheating system was tested in controlled tempera-
tures at various field sites in the United States, the
Arctic, and the Antarctic. These tests demonstrated that
the system provides an easy starting environsent in air
tesperatures to -65 for internal combustion engines lubri-
cated with 20-weight oil.

R-314
Water Vapor Transeission and Electrical Resistivity of
Concrete, Jun 1964, R. L. Hency, AD 601769

This is the final report of a study of water vapor
transmission (WT) of plain concrete and of San Gabriel
rock, corrosion of steel gride, and electricsl resistivity
of concrete.

The WVT studies involved San Gadbriel rock and plain
concrete with water-cement ratio, type of reinforcing steel
grid, sgaregate size, relative humidity, two admixtures
(sodivm chloride and oleic acid), and position of slice as
variables in one or more of three Phases of investigation.
WT rates decreased vith an increase in age of concrete, in
strength of concrete, in maximum aggregate size, and with
the preseace of 1.5% sodium chloride.

In order to determine the electrical resistivity of
concrete, wusing the two-point method, sixteen concrete
prisms were cast with carbon grids. Electrical resistivity
increased with age and decressed with incressed salimity of
mixing water.

R-31%
An Inflatable Causevay, Aug 1964, J. J.
Teaffalis, R. A. Bliss, AD 445030

Hromadak, J. J.

An inflatable csuseway that can be side-carried onm an
LST in sultiple tiers may offer a marked logistic advantage
over the present causevays. Such a causeway vas developed
by NCEL and tested.

Rach causevay section consists cof 24 steel wodules
assembled into two l2-unit strings with angles, and sup-
ported on inflatable pontoon cells restrained in cavities.
The assembled supersteucture resembles an inverted muffin
tin. The cells are {nflated by an air source external to
thy system; a limited auxiliary air supply is housed inter-
nally for emergeacy use.

Engiaeering tests and operational evaluation of the
NCEL design indicate that the concept is technically sound
and operationally feasible. The inflatable causeway is
recommended for fleet use.

R-316
Protection of Mooring Buoys, Part IV, Results of Third
Rating Inspection, June 1964, R. W. Drisko, AD 443376

This is the fourth of a series of reports on the pro-
tection of mooring buoys. Fifteen test buoys were given
their third rating of coating deterioration, corrosion of
steel, and fouling. The costing systems of eight of the
buoys were in good condition, six showed varying degrees of
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soderate deterioration, and one was 80 badly deteriotated
that the buoy was removed from service. Two xets of 13 test
panels coated with the different coating systems used on the
buoys were given their second rating after | yi ot exposure.
One set was tn San Diego Bay aad the other set in Port
Huenemse Harbor. In spite of a tew minor differences, the
condition of the coating systems on the test panels 1n Port
Hueneme showed a general correlation with those on the test
panels and buoys 1n Sap Diego. Most of the Mark 1 buoys 1n
the test program had sutfered abrasion damage to their rivei
heads 1n the submerged zone, and these rivet heads vere
undergoing serious galvanic corrosion.

The cathodically protected buoys had less corrvsion in
the submerged zone than the corresponding control buoys.
Thaie potential, however, wss considerably less than that
designed for the systems, so new control heads were instal-
led to produce s higher potential.

R-317
Pioneer Polar Structures - Portable Maintenance Shelter, Jun
1964, G. E. Sherwood, AD 601948

The need for adequate shelter for maintenance and other
equipsent 10 pioneer camps resulted in the development of a
packaged maintenance shelter The shelter, & canvas-
covered, aluminum-trame structure, was developed hy NCEL
1t 1s skid-mounted for easy portability around a work area.
The 20- by 24-ft shelter 1is adequate for the repair and
maintenance of equipment as large as & size 2 snow tracton
and & size & standard tractor. A standard NCEL portable
Wanigan wvas outfitted with shop equipment and tools as a
companion prece for the shelter.

A prototype shelter was evaluated on the Ross Ice Shell
tn Antarctica. It was voncluded from the test that the
shelter and its outfitting is well suited for the mainte-
nance and repair of equipment at pioneer polsr camps and
that 1t should be included as a facility for such camps.

Specifications and reduced scale drawings for the
shelter have been pudblished in Technical Note N-602, "Pio-
neer Polar Structures - Specifications asnd Outfitting tor
the Portable Maintenance Shelter.”

R-318
Evalustion of Asbestos Asphalt Paviag Mixes, Jun 1964, J A.
Bishop, AD 602931

An experiment was conducted to determine the etlect on
strength properties of adding ssbestos fibers to asphalt
paving mixtures. Besas, cylindera, and tensile briquets
vere molded with various percentages of asbestos (up to 2%)
tn combinstion with other fillers and & constant percentage
of asphalt. Specimens were tested at the age of 0 months
and at 6 and 18 months (sccelerated). Marshall specimens
were made of the same mixes and tested as moon as molded.

On the basis of & statistical analysis of the test
resulta, strength properties did not improve enough to
varrant further study.

R-319
Cancelled

R-320
Ignition of Thick Wood Specimens by High-Temperature Thermal
Radiation, Nov 1965, F. W. Brown, 111, AD 475515

An investigation was undertaken to determine the proba-
bility of ignition of thick woods by thermal vadiation. A
carbon-arc source was used to simulate the thermal tadiation
from a nuclear weapon.

Measurements were made to determine the trradiance and
time necessary to produce glow and flaming 1gnition in
Ponderosa pine, Douglas fir, and maple. The results of this
study are presented in the form of graphs of irradiance as a
function of time for several moisture conteats tor each type
of wood. In all cases on the graphs, the locations of the



areas of char, persistent glowing 1gnition, and persistent
flaming ignition are shown. The values of @, total thermal
energy necessary to produce sustained burning (with or
without flame), can be easily computed from these data.
They range from a minisum value of about 19 cal/cm sq for
very dry pine to several thousand calories/cm sq for wood
with a very high moisture content. It was concluded that
for sound solid woods of a normal moisture content, it is
almost 1mpossible to start continued ignition with nuclear
weapons of a size less than about 100 Mt at a distance where
blast c.mage would not be severe. An appendix describes the
high-itensity thermil-radiation facility used to conduct
the investigation.

R-321
Cancelled

R-322
Thermoelectric-Generator Systeas
July 1964, D. Taylor, AD 443985

for Emergency Shelters,

A study was conducted to determine the feasibility of
using small flame-activated thermoelectric-generator systems
to provide power for lighting small emergency shelters.
Such systems were found feasible, and costs for a family-
size and a 100-man shelter are given. Comparative merits
and costs of other suitable systems are also given.

R-323
Reflectivity of Aicrfield Marking Paints,
Drisko, AD 446327

Jun 1964, R. W.

As part of an investigation to determine the appropri-
ate formulation for an airfield marking paint, a laboratory
study was made of the reflectivity of such paints. Diffuse
reflectance spectra and percent reflectance in the visible
and near infrared (0.4 to 2.5 microns) were recorded for 16
proprietary wmarking paints and a number of experimental
pairnt formulations. Suitable combinations of pigments and
infrared absorbers produced formulations with a desired high
visible reflectance and low infrared reflectance.

R-324
Development of a Container for a Master Repeater Urit, Dec
1964, R. E. Jochums, SECRET

R-325
Gamma-Ray Dose Rates and Energy Spectra in a 3-Foot-Square
Duct, Oct 1966, J. M. Chapman, AD450421

Dosimeter measurements and gamma-ray spectra were taken
in a 3-ft-sq concrete duct, using cobalt-60 and cesium-137
sources. The dosimeter measurements are compared with
computer-calculated dose rates, with very good agreement.
The spectra show prominent peaks for single scatter and a
large amount of lower-energy gamma rays. The spectra are
used to determine the dose-rate contributions of individual
scattering areas. These dose-rate contributions are com-
pared to calculated values with fair results. The percent-
age of the dose-rate contribution from one scattering area
due to gamma rays that have been previcusly scattered in the
first leg was determined experimentally to be about 40%.

R-326
Air-Filter Shielding for Emergency Shelters,
N. Oldson, C. A. Dittus, W. R. Nehlsen, AD605502

Aug 1964,

Experiments were conducted to show which particle sizes
of fallout falling from altitudes of 10,000 ft or more would
be drawn into a typically protected shelter air intake.
Results indicated that practically no particles over 60
microns in diameter would be captured. Some particles in
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the 30-60-micron-diameter size range were captured, and
almost all particles below 30 microns in diameter were
captured. Calculations made on two fallout-size distribu-
tions and three radioactivity levels indicate no significant
hazard from material collected on the shelter air filters.
Side-opening blast-closure devices, such as the AMF and OCD
units, require additional protection to keep fallout from
being captured by the high velocities at the inlet.

Shelters close to atomic blasts are likely to be sub-
ject to dangerous amounts of all sizes of particles coming
from lower altitudes. The: « lters must have all intakes
closed during the danger p. I

R-327
Cancelled

R-328
Forces Induced by Ocean Waves on Piles, Oct 1964, P. Holmes,
AD451090

Probabilistic techniques employing spectral operations
are used tc analyze measurements of forces induced by
hurricane-gererated water waves on a vertical, circular
pile, 3.71 f'. in diameter. This pile forms a leg of an
oil-drilling poplatform located 30 miles offshore from
Leeville, Louisiana, in water 100 ft deep in the open Gulf
of Mexico. Four 15-m.n records of measurements recorded on
10 Sep 1961 at three continuously imsersed elevations are
analyzed. It is found that the coefficient of drag can be
assumed to be constant equal to 1.20 over the entire length
of that portion ~t the pile which is continuously submerged.
The coefficien. of mass is found to vary significantly over
this length of the pile, from a mean value of 2.42 at 15.9
ft below mecaa water level (MWL), 1.50 at 42.2 ft below MWL,
to 0.92 at 75.6 ft below MWL. It is concluded that the
technique used is proper, and a procedure is suggested for
its use 1n design.

R-329
Deep-Ocean Biodeterioration of Materials - Part 1. Four
Months st 5,640 Feet, Nov 1964, J. 8. Muraoka, AD608Y39

This ‘s Part 1 of a series of reports on the biodeter-
ioration of materials in the deep ocean. It covers the data
obtained by sampling mud, sea water, and rocks, and data
obtained by exposing 1,324 specimens of 492 materials for 4
months on the Pacific Ocean floor at a depth of 5,640 ft.
The materials were attached to a submersible test unit
(STU). The STU was retrieved in Feb 1964, and returned to
the Laboratory for tests and analyses.

There were no marine fouling organisms attached to the
metal test specimens. Some of the plastic materials were
covered with a bacterial slime growth. Cotton rope, manila
hemp rope, and burlap wrappings were deteriorated by micro-
bial activity. Pine test panels and manila hemp rope were
attacked by marine boring organisms (Xylophaga Washingtona
Bartsch). Various sapecies of fouling organisms were found
on rock samples collected from the ocean floor in the vicin-
ity of the STU test site.

R-330
Run-Up Impulsively Generated Water Waves, Dec 1964, J. M.
Jordaan, AD454728

Theoretical and experimental studies were conducted to
determine the run-up on a plane beach of water waves pro-
duced by systems of impulsive generation. The facility used
for the studies consists of a wave basin which simulates the
run-up of actual ocean waves on beaches.

Wave trains were generated by bobbing the plunger up
and down pneumatically in a single stroke or in arbitrary
sequences chosen to produce wave trains simulating those
produced by underwater or surface explosions. The parabo-
loidal shape of the plunger wec chosen because it resembles
the crater produced by an underwater explosion.



The wave trains vere recorded at several distances from
the ceater of plunger, and the corresponding run-up on test
beach units of 1/15 slope was recorded.

Theoretical results were derived and compared with the
observed results. The extent of agreement between theory
and experiment is discussed, and preliminary conclusions are
that an adequate theory exists to predict wave generation
due to undervater high-explosive blasts.

R-331
NCEL Dynamic Testing Machine, Oct 1964, W. L. Cowell,
AD608173

This report describes the dynsmic testing mschine at

NCEL and gives the results of dynamic tests conducted on a
chrose-alloy steel. These results are compared with results
obtained by other high-speed testing machines.

At a strain rate of 2 in./in./sec, the chrome-alloy
steel shows 2n increase in the upper yield stress of approx-
imately 25% compared to the average static value. A generasl
increase in tensile strength (between 6 and 7% greater than
static values) 1s evident with an increase in head velocity.
No change 1n ductility could be detected.

R-332
Static and Blast Loading of Small Buried Cylinders,
1964, J. R. Allgood, H. L. Gill, AD452683

Nov

This research vas performed to obtain information on
the behavior of shallow-buried cylinders subjected to static
and blast loads in support of the task objective of gaining
knowledge to provide guidelines for developing design
methods for underground protective structures. It was
especially desired to obtain data on the time and space
variations of deflection, thrust, and moment under the two
types of loading for \urposes of making a comparison.

The results show that the net arching across a flexible
shallow-turied cylirder is ssall and that the maximum moment
occurs at the bottom of the cylinder. Differences in re-
uponse to static and blast loading are relatively small
except for the crown, which deflects about twice as much
under blast loading as under corresponding static loading.
An analogy with the simple spring-mass system is drawn to
explain this behavior. Information obtained on the influ-
ence of placing « low-strength isolating material in the
soil over a cylinder indicates that such an expedient is of
questionable benefit.

The coamplete significance of the test results can be
appreciated only when correlated with other available test
dats and theory. Such a correlation is accomplished in a
companion report.

R-333-1
Study of Creep in Concrete - Phase | (l-Beam), Jan 1965,
J. R. Keeton, AD610550

A practical wmethod is determined whereby reasonably
accurate estimates of creep and shrinkage of full-sized
concrete stvuctures can be obtained. Tests have been con-
ducted on concrete cylinders placed in stor.ge environments
with controlled temperature and relstive humidity. Noa-
loaded specimens and specimens subjected to constant sus-
tained compressive losads, causing stresses up to about 60%
of the ultimate compressive rtrength of the concrete, were
used in the tests.

The mort geaerally accepied findings about concrete
volume changes were applied to the test data obtained and
equations were developed that very closely fit observed
dats. [Extrapolation of data from test cylinders to full-
sized I-besms was accomplished by plotting the data versus
the ratio of the exposed surface area to volume.
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R-333-11
Study of Creep i1n Concrete - Phese 11 (Hollow-Box Beam), Feb
1965, J. R. Keeton, AD611138

Cylindrical concrete specimens 3 in. 1n disameter by 9
in. long and 6 in. in diameter by 18 1n. long were tested in
controlled storage environments of 20% RH, 50% RH, 75% RH,
and 100% RH, with the temperature at 73F in all cases.
Creep specimens were subjected to constant sustained com-
pressive loads causing stresses up to about 50% of the
ultimate compressive strength of the concrete. Non-loaded
companion specimens were included to determine shrinkage.

Total creep data from the cylinders were extrapolated
to estimate the total creep of beams by plottang these data
versus the ratio of the exposed surface area to volume.
Errors in the estimates were determined from previous data
obtained in hollow-box beam tests.

R-333-ill
Study of Creep in Concrete - Phases 3, 4, and 5, May 1965,
J. R. Keeton, AD615521

Tests to determine prestressing losses were made on
small rectangular concrete beams loaded 1n compression by
axial prestressing steel stressed to about one-half of the
recommended working stress. Relationships were disclosed
which indicate the feasibility and practicability of pre-
dicting prestressing losses in full-sized beams by testing
small prestressed concrete beams of sufficient size varia-
tion to provide surface-area-to-volume (SA/V) values for
extrapolation curves., Concrete cylindrical specimens were
subjected to long-time compressive loading at | day of age
including 16 hr of steam curing. Creep and shrinkage of
steam-cured concrete ranged from 25 to 46% less than that of
the same concrete normally cured, the amount depending upon
specimen s1ze, applied stress, and storage humidity,

Tests were made which indicate that for a given con-
crete specimen, time-dependent strains are equal whether
they are measured end-to-end or in the central portion of
the specimen. The effects of age upon shrinkage were deter-
mined. Shrinkage measurements were mads on the i1nside of
cylindrical concrete specimens with embedded Carlson strain
meters, and on the outside with a mechanical strain gage.
Results indicate that shrinkage 1s equal whether measured
internally or on the outside of the specimens.

The etfects upon shrickage of the size and shape of

specimen were determined, using cylinders, prisms, tee-
sections, and I-sections. Shrinkage is affected by both
size and shape. It was determined that loaded and non-

loaded concrete cylinders lose about the same weight of

water when subjected to the same conditions.

R-334
A Hydrsulic-Pneumatic Floating Fender, Feb 1965, T. T. lee,
AD458460

In-service tests of two 50-ft-long floating fenders
(each a bulkhead fronted by two water-filled and two air-
filled bags) indicate that they meet the requirements of
reducing damage to piers, ship-hulls and pier fenders,
particularly in protected harbors with only ‘moderate swell
and wind. They are higher in first cost ($77 per lineal ft
of wharf in 1963) than comparable fenders. Over a l4-month
period at Port Hueneme, California, correlated measurements
of bag pressure and ship-berthing velocity were made tor
about 30 Naval and werchant ships, from these, loading
forces and energy were calculated.

The report is intended to provide technical information
and data to engineers and designers who are concerned with
an effective increase in the energy-absorption capacity of
existing fender systems. The test camels are particularly
applicable to the deteriorated pier-tender system where low
load transmission and high energy absorption are essential.



R-1335
lmproved Assemblage tor (onsolidation Teating of Soils, Nov
1964, J. P. Nielsen, R ) Smith, AD&LSISO7

An amproved assemblage of equipment for consolidation
testing such sotls as clays and sca-tloor sediments 1»
described.  Tne equipment yields results of reacarch quality
and overcomes the dissdvantages of cumbersomencss, f{requency
ot inspection and maintenance, constant monitoring, snd
mcertainty which chatactetize conventional consolidation
testing equipment. The assemblage consists of o swall,
portable luad trame, a sorl-compression sensor, a (ontinuous
chart recorder, and accessory clectronic components. It
provides & continuous, permanent reword of sample compre-
ssion

R-116
Static and Dynamic Behavior of Pinned-Hase Portal trames,
Feb 1965, § K. Tahahashi, R. H. Chiu, ADOI27706

The purpose of the tests reported herein was to provide
more precise information on the eftects of static and dynem-
¢ loads on steel structures and therr msembers and to pro-
vide comparisons between results predicated by theory and
results derived by rxperimeat

Results trom nineteen dynamic tests and one complete
static test are presented in thas report. The tests were
performed on tour steel portal frames, B-ft high and 12-{t
long, tabricated trom 12wF27 rolled sectious The trames
were constant in cross section and hinged at their bases,

After several dynamic loads were placed on oune column
of one trame, the opposite column was loaded to deterimine
the effect of repeated and reversed loading.  The applied
loads and the resulting deflections, strains, and accelera-
tions were measured.  The reduced data ate presented in
graphical and tabular torms.

Good correlation was obtained between theoret cal and
experimental values for both *he static and dynamiv tests.
The dynamic response tactor and the dynamic shear tactors
were 1.9 and 1.4, respectively.

R-337
Static and Dynamic Behavior of Fixed-Base Portal Frames, Jun
1964, S. K. Takahashi, R. H. Chiu, AD617718

The objective ol this report 1s to provide i1nformation
on the static and dynamic design of steel portal trames. To
provide comparisons between theoretical and experimental
results, four steel portal frames, 8-ft high and 12-ft long,
fabricated trom 10R)) rolled sections, were tested under
uniformly distributed static and dynamic loads The loads
were applied to one column ot each trame to simulate o
horizontal, traveling blast wave. The cross section of the
loaded column was difterent from the cross section of the
girder and the unloaded column. The frames were partially
restrained at their bases,

This report comprises results from twenty~three dynamic
tests and one complete static test. The applied loads and
the resulting deflections, strains, and accelerations were
measured, and the reduced data are piesented in graphical
and tabular forms.

R-338
Static and Dynamic Plate-Bearing Tests on Dry Sand With
Overburden, Sep 1964, C. R. White, AD607894

Six static and 53 dynamic soil-bearing tests were made
under simulated overburden pressures of zero to 15 psi to
determine the load-displacement characteristics ot buried
footings. The static bearing modulus increased as over-
burden pressure increased up to an overburden pressure ot
approximately 6 psi. The dynamic bearing modulus increased
exponentially with overburden pressure to an overburden
pressure of 15 psi. Up to 3 ps: overburden pressure dynamic
modulus was larger than static, but the difference vas less
at 3 ps1 overburden than at zero. The relationship hetween
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static and dynamic modult was not firsly establisned for
overbarden pressures greater than 3 psi. These tests were
made on & 1S-in.-dismeter bearing plate in dry sand using
the NCEL atomic blast simulator.

R-319
lee Construction - Mobile Pump Wanigan for Confined Flood-
ag, Oct 1964, G. b, Sherwood, £. H. Moser, AD450939

An experimental pump Wanigan was evaluated at Point
Rarrow, Alaska, betweern 1958 and 1960, and selected compo-
nents for the unit were evaluated st other field sitec
between 1900 and 1964. The mobile pump Wanigan is well-
sutted for thickenirg sea ice by confined flooding and 1s
recommended as standard equipment for this type of ice
construction. Specifications, reduced scale drawings, and
commercial 1tlems were published in Technical Note N-508.
Erection instructions are given in Technical Note N-587.

R- 340
Protective Coverings for lce and Snow - Aqueous Foam
Studies, Oct 1964, N. S. Stehle, ADLA9TLI

Summer deterioration of their surfaces hampers the
year-iound use of natural ice 1slands and smooth sea-ice
areas 1n the Arctic Ocean and perzanent snow and i1ce areas
in the Antarctic. Sawdust has been used by the Navy for
protecting compacted-snow areas, but 1ts scarcity and ship-
piag dbulk pieclude its use in polar regions. In developing
a suitable protective covering for i1ce and snow surfaces in
polar regions, laboratory and tield studies were conducted
on protein-base aqueous fosms stadbilized with sodiuxr car-
boxymethyl cellulose, by contract with Onondaga Associates,
Inc., of Syracuse, N.Y., and by NCEL.

These foams are not adequate for continued protection
of 1ce and snow surfa-es against susmer deterioration. They
are difticult to generate, will not cure under normal polar
conditions, have & short tield life, are damaged by tratfic,
and offer only a slight weight savings over sawdust at a
constderable increase in cost. Inveatigations should con-
tinue toward developing a covering for operational areas of
tce and snow which protects against deterioration from solar
radiation and near-thawing temperatures.

R- 341
lmproved Method of Determining Metal Corrosion Rate by
Weight Loss, Nov 1964, E. S. Matsui, AD609228

A deficiency was found in the procedure for the salt-
spray test given in Mil-C-23050 (ships), which 1s used to
determine the weight loss suffered by metal structures, such
as ballast tanks, from rusting. The procedure did not take
into account the nonhomogeneity of material among the panels
being tested. A modified wmethod was developed, and the
results obtained with this method were compared with those
obtained using the original method. The modified method not
only corrected the deficiency, but it also improved the
precision of the test method significantly.

R-342
Mobile Construction Battalion Equipment and Operations, Mar
1965, D. Taylor, W. W. Watson, AD458065

NCEL made a study of the present and anticipated utfli-
z2ation of equipment for advanced base construction by the
Naval Construction forces. Informstion was gathered from
Mobile Construction Battalion rveports and from battalion
officers stationed at Port Hueneme. Task personnel observed
some of the active equipment operating at Adak, Alashka, and
other equipment in storage at the COMCRPAC pool at Port
Hueneme, Califormia. In general, the equipment is adequate
and used to 1ta tull capability when deployed, but some
problems and deficiencies were noted: (1) some poorly
denigned or faultily constructed equipment has entered the
system by misconstruction of the commonly accepted intent of
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a specification, (2) equipment selected for deployment 13
sometimes unsuitable for the field eavironment, (1) some
equipment 13 used beyond its capability whem the proper
equipeent 1s not available at the construct.on site, (&) the
majority of the equipment is old, (5) tratnee operstors
somet imes mishandle equipment during MCB deploywments (which
are training operstions), and (6) equipmeut is not always
properly msintained due to "tight" construction schedules
and the dearth of rated mechanics. Many of the prodlems are
recurring and some have been solved. The (indings are
placed 1a relation to the advanced base functional compo-
nents P2, P4A, P4B, P4H, and P25.

R-343
leproved Transportability for the P25 Functional Component,
Feb 1965, W. W. Watson, A. L. Scott, AD456888

The current P25 advanced base tunctional component
cannot be moved rapidly overland on unmisproved country
roads, not can it be airlifted via C-124 wvithout extensive,
time-cousuming disassembly of a oumber of large pieces of
heavy equipment. The P25 was studied to determine the
changes necessary to improve i1ts transportability.

Curreat developmeuts shov that the overland msovement
capability of the P25 can be markedly improved by changing
the transportation equipsent specitications to provide
increased tire size, power-assisted steering, sll-vheel
drive, compression-ignition engines, incressed horsepower,
and automatic transmissions.

1t should bde noted that Army engineers consider the
C-124 aircraft obsolete and that their future plans are
based on use of the C-133 aircraft.

R-344
The Behavior of Shallow-Buried Cylinders, Jan 1965, J.
Allgood, AD610656

The available information pertinent to the behavior of
shallow-buried cylinders is synthesized and extended to gain
a better understanding of its use for improving the design
of underground shelters. The theoretical and experimental
data sre exsmined to define the areas in which further
research is needed.

A failure plane analysia yields (1) the minimus depth
of cover required for all of the surface load to be carried
by arching, (2) the maximus percentage of surface load which
can be carried by arching for any lesser depth, and (3) the
relative deformation between the structure and the free
field required to develop the saximum possible arching. For
a sh:'low-dburied cylinder in a uniform granular soil field,
the uet arching is shown to be essentially zero. Because
the net arching across the structure is zero, the effective
load on the structure tending to induce failure is the
surface pressure. Consideration is given to the possibili-
ties of elastic and inelastic buckling in the roof caving
and local transitional buckling modes. Evidence 13 cited
which indicates that tfor depths of cover sufficieat to
provide radiation protection, and for relatively thin-walled
cylinders, failure will normally be in the inelastic transi-
tional mode where a local buckle develops at or near the
bottom of the cylinder.

R-345
Deep Ocean Civil Engineering, Back-Up Report, Undersea
Technology Panel, Project Sesbed, Sep 1964, 0. B. Crumpler,

J. J. Hromadik, et al., AD457974

This report was prepared prior to the Monterey session
as the documentation of the state-of-the-srt and projected
technology in the field of deep ocean civil engineering in
support of the undersea technology panel of Project Seabed,
sponsored by the Special Projects Office.
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R-346
Ice Grading Equipment - Development ot an Experimental
Rotating-Drum Cutter, Nov 1964, S. E. Gitford, AD&S14])

Tests of an experimental rotating-drum ice cutter are
dercribed. The tests vere performed to determine the feasai-
bility of grading polar ice surfaces through removing excess
ice by fracture, using i1mpact cutters mounted on & rotat.ng-
drum. Experiments were conducted to learn the best shape,
size, and number of cutters required, horsepover needed lor
various depths of cut and travel speeds, the relative merits
of overcutting and undercutting, and the most suitshie
cutting-‘rum rotating speed. The 1ce cutter's performance,
which was tested 1n a cold chamber in Alasks and 1n
Greenland, revealed that removal of i1ce by fracture wes
teasible. The criteria obtained from these tests have been
used to develop an ice dozer tor pioneering in rough ice
areas. This unit 1s currently being tested and evaluated at
various field sites.

R-347
Evaluation of Four Blast
Chapler, AD4SS762

Closure Valves, Jan 1965, R. S.

Four mahes of blast closure valves were tested by NCEL
to detersine their airflow resistance, closure times, blast
response and leakage, and their weather-ability. Two of the
blast-actuated valves tested were the Swedish Wegematac,
l4-1n.-dr1am valve, and the Bureau of Shaps ll- by 15-in.
rectangular valve. Also tested were thiee flash-actuated
valves, the Mosler Safe Company 48-1in.-dism valve, and the
Bureau of Yards and Dochs 36~ and 48-1n. valves.

R-348
Polar Construction Equipment - Portable Floodlighting lmnit,
Nov 1964, N. E. Pierce, G. E. Sherwood, AD&452160

A sled-mounted floodlighting unit was developed to
provide i1llumination and a portable light-duty power source
for work areas away from main camps and construction sites
in polar regions. It consists of a standard Army Quarter-
master 400-1b-capacity manhsul sled, & lightweight 1-kW
gasoline-engine-driven generator, and four light standards
with three 150-W lamps each. Evaluation of the unit in the
Arctic has proved it to be well-sutted for polar use. The
sled-mounted unit is easily towed by one man, 1t provides
the required illumination of 1 ft-candle at 100 ft within an
included angle of 90 deg, 1t 1s lightweight and compact for
shipment by air, it is trouble-free, and the cost 1s reason-
sble. The unit 1s detailed in Y and D draving nc. 99376}
and is recommended as a standard i1tem of construction equip-
ment for polar operations.

R-349

An Empirical Formula for Calculating Gamma-Ray Dose Attenua-
tion in Concrete Ducts, Nov 1964, W. C. Ingold, . M.
Huddleston, AD609049

A survey 1s presented of the current status of the
calculation of gamma-ray dose-rate attenuation in air ducts
through concrete. A simple empirical formula 1s exhibited
which shovs satisfactory agreement with the results of more
complicated computational techniques and with experimental
results. This simple formula represents a large saving in
computation time - 2 sec per case compared to 400 sec by
IBM-1620 computer. Its validity 1s estadlished for a wide
renge of duct geometries and tor gamma-ray energies up to 3
mev.

R-350
Cemma-Ray Shielding Effects of Metal Doors in Ducts, Jan
1965, P. R. Bryson, J. S. Grant, AD454729

Results sre preseanted of an experiment carried out on
the shielding effects of a steel door in a two-legged 1l x
11-in. concrete duct using cobalt 60 as a gamma-ray source.



Two door positions and two door thicknesses were used. A
relatively .trong 1nscatter etfect was measured vhen the
door was plaved st the corner where direct radiation was

received.  When 4 3/8-1in. steel door was placed in the
second leg 22 1n. from the corner, the radiation was reduced
50 to 60%. It can be expected that the farther down the

second leg the door 1s placed, the less radiation 1t will
transmit, that the thicker the door, the greater its shield-
ing effectiveness will be. A method of scaling the results
to large ducts 1s presented based on the experimentd] mea-
surements.

R-351
Diminishing Protection Found in Flotation-Type Ballast-Tauk
Preservatives, Dec 1964, C. V. Brousllette, AD454368

Samples of used rust-retarding, flotation-type,
ballast-tank preservatives were taken from 30 floating
drydocks to analyze therr corrosion-resisting properties.
After 4 ftew wonths' service 1nside the ballast tank of a
floating drydock, these o1ls were found to fail the Mil-Spec
requirements for rust retardation. It was found that
because of improper use of these oils, only about 20% of the
drydocks were receiving as much as 80% reduction 1n corro-
sion.

R-352
Remote
Alarm, Mar 1965, 1.

Indicator System for E21 Series Automatic G-Agent

M. Derr

A remote indicating system was developed for incorpora-

into the Navy's FE21 series automatic G-agent alarm
installations so that a number of remote E21 gas-attack
alarm umits could be monitored at a central control. An
alarm sounds at the receiving station when gas is ~ensed,
and a red light indicates the location of the E21 unit that
sensed the gas. As a precaution, a warning indicates the
presence of a signal on ihe assigned radio frequency that
may cause either intentionhal or unintentional jamming of the
frequency.

The remote indicator system consists chiefly of (1) a
transistorized frequency-modulated transmitter wmounted in
the E2]1 gas alarm, (2) a transmitting antenna mounted on the
gas alarm case, (3) a tone generator producing a modulating
tone 1n the frequency range of 800 to 3,600 cps, (4) a
programmer to allow time sharing of the frequency by several

tion

transmitters, (5) a receiving antenna, (6) a receiving
station consisting of one FM radio receiver, 15 Motorola
single-tone decoders, one signal-presence indicator, and

associated power supplies.

The system was successfully field-tested at a variety
of transmitter-to-receiver distances. The maximum distances
tested were 4.7 miles over obstructed terrain and 9.8 miles
over unobstructed. The transmitter actuated the central
alarm 1n all cases.

R-353
Issued as R-333-11

R-354
Fast Neutron Streaming Through Two-Legged Concrete Ducts,
Feb 1965, Y. T. Song, AD457746

As a part of the Laboratory's fundamental shielding
studies for personnel shelters, fast neutron dose rates are
calculated in the second leg of an air duct through concrete
for neutron energies of 14 mev and 2.5 mev. The calcula-
tional technique is based on the Albedo concept. Dose rates
are also calculated by a Monte Carlo technique, and the
results obtained by the two theoretical methods are compared
with each other and with experimental measurements.

Comparison shows very good agreement among these three
independent determinations.
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R-355
Protection of Mooring Buoys - Part V, Fourth Rating Inspec-
tion, Jen 1965, R. W. Drisko, AD611410

Thas is the fifth of a series of reports on the protec-
tion of mooring buoys. Fourteen test buoys were given their
fourth rating for extent of coating deterioration, corrosion
of steel, and fouling. A fifteenth buoy had been removed
from test at the time of the fourth inspection because of
1ts advanced deterioration. The coating systems on eight of
the buoys were in good condition and the six other coating
systems showed varying degrees of moderate deterioration.
Two sets of thirteen test panels coated with the different
coating systems used on the buoys were given their third
rating inspection after 18 months of exposure. One set vas
exposed in San Diego Bay aand the other in Port Hueneme
Harbor. The condition of the coating systems on Port
Hueneme test ranels showed a general correlation with those
on San Diego L-st panels and buoys. In addition to environ-
mental deterioration on buoys and test pane's, the buoys
were abraded by mooring Naval vessels. The galvanic corro-
sion of rivet heads observed on most of the Mark I buoys
during the last inspection had not worsened to any signifi-
cant extent. On those buoys with an antifouling coat, very
little antifouling protection remasined sfter 20 months, but
on the test panels two antifouling coatings were still
retarding fouling after 18 months.

R-356
Sea-Ice Construction--Skid-Mounted Pumping Units, Jan 1965,
E. H. Moser, G. E. Sherwood, AD456856

Two skid-mounted pumps were developed for thickening
natural sea ice in polar areas where air cargo space is
critical and support equipment is limited. One is a high-
pressure, low-volume unit principally for confined flooding.
The other is a low-pressure, high-volume unit principally
for free flooding. Within limits, the units can be used for
both types of flooding.

Both units consist of a diesel-driven centrifugal pump
mounted on a towable skid-base and enclosed in an insulatec
aluminum-paneled shelter fitted with access ports and an
automatic shutter-type ventilation system. They are winter-
ized for easy operation in air temperatures to =-40F, and
they are equipped with entry ports for preheating with a
portable hot-asir slave heater in temperatures below IOF.
Both units are air transportable in a ski-equipped C-47
aircraft, and they can be towed on snow and ice with equip-
ment as small as sn M-29C cargo carrier. No flooding gear
is provided with the pumping units, this must be selected
for the specific job requirements.

R-357
Developments in Protective Shelter Systems, Apr 1965, P. J.
Rush, AD614979

This report covers available information in protective
and environmental aspects ss they apply to design, construc-
tion, and operaticn of shelter systems for the survival of
personnel and equipment.

More than 400 references were studied to compile the
report. Certain of the information was obtained from obser-
vations of nuclear detonations and their effects upon vari-
ous components of shelter systems, other data included are
the resulis of laboratory experiments, and some conclusions
were derived from analyticsl considerations.

R-358
Deterioration of Rubber and Plastic Insulation by Deep Ocean
Microore-~i~=s, Mar 1965, J. S. Mursoka, AD461148

This  ovoratory research study determined the relstive
deterioratiug effects of deep-ocean microorganisms on five
electrical insulating materials. The plastic and rubber
materials were exposed for 21 months in (1) sea water con-
taining microorganisms from deep-ocean sediments or (2)



deep-ocesn sediment. Ccatrol specimens were exposed in
sterile sea water. Relative values for deterioration of the
insulating materials were determined on the basis of i1nsula-
tion resistance and voltage breakdown tests. Other parsme-
ters of the deep-ocean eaviroament, such as high hydrostatic
pressures, lov temperatures, and lov dissolved oxygen vere
not a part of this study but will be considered in a future
study.

Of the five materisls, neoprene rubber was highly
resistant to water absorption in the abseace of microbes but
was very susceptible to microbial deterioration. Polyethyl-
ene was highly resistant to microbes, but after 14 mooths it
was very susceptible to water absorption. Silicome rubber,
GR-S rubber, and polyviayl chloride were fairly resistant to
both microbes and water.

R-359
Building Materials for Attenuating Electromagnetic loterfer-
ence, Mar 1965, H. A. Lasitter, AD612149

The electromagnetic shielding properties of coke-cement
materials have beui investigated experimentally end theoret-
ically. Calculated snd measured values are in close agree-
ment. Eight types of material available commercially and
used as comstruction msaterial were evaluated as electromag-
netic shields.

R-360
Cancelled

R-361
Field Strength Measurements i1n a Quasi-Absolute Ralf-Space,

Mar 1965, D. B. Clark, H. A. Lasitter, R. D. Hitchcock,
AD460764
Controlled field tests with Kavy-type interference

receivers vers conducted to determine the accuracy of cali-
bration techniques and of certain types of electromagnetic
field messurements. An effectively infinite, highly con-
ducting ground plane was provided by the Great Salt Lake mud
flat used as a test area. A wmonopole source, carefully
monitored by means of a current probe in its base, provided
means to calculate accurstely the generated (W electromag-
netic fields.

Measurements made with both menufacturers' wmeters of
the vertically polarized electrical field using rod antennas
sounted on a ground plane placed coincident with the surface
of the mud flat, ia almost all cases fell within a t1.5-db
measurement and calibration error of each other and the
calculated field. In many cases there was resarkable super-
position of readings.

Measurements made with rod sateanas mounted 1 m above
ground were generally 5 to 6 db higher than the calculated
field and wmeasurements made with antennas flush with the
ground.

Accuracy of calculations of the generated field were
dependent upon the accuracy of the calibration of the signal
source using the substitution method. Momitoring interfer-
ence receivers were used vith a current probe to measure the
monopole base current. Source measurement and calibration
procedures are described.

R-362
Migration of Fallout and Fallout Simulants into Soils, Feb
1965, A. E. Hanna, AD611411

A series of tests was performed to determine whether
radioactive fallout would migrate vertically downward
through soils. A thin lsyer of fused or leachadble fallout
simulant (Monterey sand coated with barium 140-lanthanum
140) or of natural fallout (fission products in soil) was
spread on trays containing frozen soil mixtures. The trays
vere alternately thswed and alloved to refreeze, with
radiation-level measurements made periodically. After a
number of thaw-freeze cycles the frozea soils were vacuumed
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Core samples of the soils were
counted to determine

to remove surtace asctaivity.
taken and layers ot the cores were
actual migration.

It was comcluded that migration did ovccur by leaching
and particle movement, and that particle migration occurred
only in so1ls heving a wide 1ange of particle sizes. A
siagle vacuuming removed most ol the detectable activity

R-363
Evaluation of Paiat Systems for Us. in Radioisotope Labora-
tories, Feb 1965, J. B. Crally, S. H. Bassett, AD&LS?917

Two paints, one bazed on epoxy resin and the other o
strippable coating, vere '~sted on voncrete and on wood and
compared to bare stainless steel for ease of cleanming of
radioactive contaminants. It was found that the epoxy
psint, Plasite 7122, provides a surface that can be easily
decontaminated. This paint 1s in routine use at the Atomi
Energy Commission's Los Alamos Scientific Laboratory, where
1t 15 employed to coatl surtaces that are routinely exposed
to radioactive contamination, and has been found to provide
4 readily cleanable surface.

The strippable coatiag, Fuller's Stripcoat, intended to
be removed and replaced when contaminated, was ctiective for
aqueous contaminant solutions but was ineffective tor ouly
contaminants, which dissolved and penetrated the (oating.

R-364
Thin-Film Evaporation in Vapor-Compression Stills, Apr 1965,
E. J. Beck, AD613572

A study is made to explore promising wechanisms of heat
transter which may be used to develop more efficient sea-
water distillation units. As & basis of investigation an
extensive research survey of low-temperature-difference
boiling heat transter 15 briefly summarized, with the con-
clusion that with the present understanding of ebullition
there is little prospect of achieving the desired heat
transfer with active boiling. The metal-to-tluid superheat
necessary to form a steam bubble with known types and sizes
of aucleation sites preveats ebullition except with minimum
temperature differences of 8 to 10F between the temperature
of the metal wall and the ssturation temperature of the
fluid.

The concept of evaporation from a very thin film with-
out boiling is considered in detail, and two small experi-
ments are reported. It 1s shown, both theoretically and
experimentally, that very high evaporation rates can be
obtained with the very thin film technique, methods ot
maintaining 8 thin film continuously i1n a practical vapor-
compression still are considered. A single-tube expeciment,
in which methods of introducing feed water and checking
probable scaling problems will be studied, 15 described as
the next phase.of this task.

R-365
Plastic Mooring Buoys - Part 1, Fabrication of Experimental
Models, Mar 1965, R. W. Drisko, T. Roe, AD612055

Two experimental plastic mooring buoys were designed by
BUDOCKS and fabricated by a private contractor. Each has a
cylindrical steel ‘ramework to which a tension rod 1s
welded, passing vertically through the axis. A swivel and
eye are welded to the top for use of a free-swinging moor-
ing, and an eye is welded to the bottom tor joining to a
riser chain. The steel framevork 15 filled with closed-cell
polyurethane foaw. On one buoy this foamed core is covered
with an exterior shell composed of ten layers of fiberglass
cloth impregnated with polyester cesin, on the other, the
exterior shell is a sprayed-on coating of chopped fiberglass
strands in polyester resin. This report is Part 1. Part 2
will cover the in-service evaluation of these experimental
buoys.



R-366
Infrered Spectroscopy of Peint Vehicles,
Crilly, AD4S7586

Fedb 1965, J. B.

Intrrred spectroscopy has beea investigated for its
application to thr specifi~ation testing of paint vehicles.
Infrared adbsorbeice by paint vehicles was measured using
attenuated total reflectance of light by the vehicle and by
transaission of solutions of vehicle. Reproducible results
were not attained by either approach. Much more study 1s
required to devise a method by which sepsrate laboratories
vith difterent equipsent could make measurements of adequate
precision for inclusion i1n paint specifications.

R-367
Gravity Ventilation of Underground Shelters, Mar 1965, J. C.
King, AD6i3550

Tests were onducted to determine the suitability of
using gravity ventilation as an emergency method of provid-
ing air for survival in an underground shelter. The tests
consisted of inducing throtgh a simulated test shelter an
airflow caused by (., inside-outside temperature differen-
tials, and (b) stack heaters in the exhaust duct. An addi-
tional test was wmade wvhich involved a device to direct wind
into the intake duct. 1t was found that wind blowing over
the inlet and exhaust ducts created a negative pressure 1n
the shelter that could not be satisfactorily overcome by the
gravity methods used, thus, minimum ventilation rates could
be obtained only when there was no wind blowing.

In the tests conducted to utilize the wind, an NCEL-
designed air inducer which mounts on the inlet duct provided
satistactory ventilation during normal weather conditions
when there was a wind of 6 to 8 sph.

R-368
Recovery of Laundry Waste Water
1965, W. R Nehlaen, AD612266

for Shore Stations, Mar

A laundry waste-water-recovery unit was in-service
tested at the Midway Naval Station Exchange Laundry. Treat-
ment results were comparable to those obtained at NCEL,
although costs were higher than previously estimated. An
analysis of test results indicates that the unit is not
suitable for inclusion in the functional component system.
However, the process itself may be used at permanent sta-
tions to supplement water supplies by 5 to 20%.

R-369
Design, Placement, and Retrieval of Submersible Test Units
at Deep-Ocean Test Sites, May 1965, R. E. Jones, AD615769

Four submersible test units (STU's) were emplaced,
exposing specimens of various materials to the sea floor
sediment and to the surrounding water for various time
periods and st various depths. Emplacement of the four and
the retrieval of one (after & mo) are reported in detail,
and the rigging and iastrumentation systems sre described.
The heaviest STU emplaced so far weighed almost 7,500 1b and
supported about 2,400 specimens of 600 different materials.
Emplacements were made at depths of 2,400, 5,600, and 6,700
ft. Operations and system performance are discussed and
conclusions and recommendations are presented.

R-370
A Graphical PERT Analog, Apr 1965, D. F. Sampsell, AD61470)

This publication in intended as a guide for plsnners
and schedulers of projects not governed by current direc-
tives concerning the use of pert or the critical path
method.

The graphical PERT analog is an integrated noncomputer
method of planning and scheduling the component activities
of a project in terms of both time and cost. Essentially,
GPA is a graphical approach to the PERT concept of project
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analysis. As 1s genecally truzs of PERT methods, GPA can
assist management to utilize available productive resources
efiectively, however, compared to other noncomputer methods
presently used, GPA techniques are mwore straightforward and
require minisal srithmetic calculations. Instructions are
given for setting up » flow disgram schedule, and examples
and exercises for practical applications of GPA methods are
provided.

R-371
Plaxtic Kinge Formation 1n Reinforced Concrete Beams,
1965, W. J. Nordell, AD617246

Jun

Fifteen static and dynsmic tests were conducted to
measure the actual magnitude of the curveture of a plastic
hinge and to correlate the angle of deformation with resis-
tance for beams subjected to dynamic loads. The primary
variables were the amount of compression reinforcement, the
distance between the concentrated loads, and the rate of
loading. The dynamic step loads ranged in magnitude from
about 1.10 to 1.25 times the stitic yield load. The com-
puted values of moment, curvature, and deflection at the
onset of plastic hinging were less than the experimental
values for both static end dynsamic loadings. The 30% in-
crease in beam resistance under dynamic loads agreed with
he increase in yield strength of tne coupon specimens
subjected to rapid straining. Plastic hinging was simlar
in the static and dynsmic beame loaded at mid-span. Crush-
ing occurred at approximately the same deflection under both
types of load. For the beams with a pure moment region, a
dynamic load equal to aspproximately 1.1 times the static
load caused crushing at mid-span before the plastic hinge
had developed as completely as it did for static loading,
thus, for dynamic loads, the deflections were lower at the
onset of crushing than they were for static loads.

R-372
Motion of Subsurface Soil Inclusions Subjected to Surface
Blast Loading, Apr 1965, L. W. Heller, AD614902

An experimental investigation was conducted to provide
an insight iato the fundamental motion characteristics of
inclusions buried in a soil field and subjected to a blast
loading applied to the surface of the soil. The purpose of
the work was to provide knowledge of those factors influenc-
ing the failure of an underground protective corplex com=
posed of structures, utility lines, communica.ion lines,
appurtenances, etc.

Dissimilar inclusions, representing elemertal portions
of a buried complex, were placed at different aspths within
a dry sand material compacted into a reinforced-concrete
container. A sequence of 15 blast loadings at overpressure
levels of 5 to 25 psi were applied t> the surface of the
sand, and the acceleration and displacement of the iaclu-
sions and the displacement of the so0il were weasured.

The experimental results indicate that the inclusions
do not move with the surrounding soil but displace into the
s0il in the direction of the propagating soil stress wave.
Stiffer inclusions attained the greatest acceleration,
velocity, and displacement, inclusion-soil differential
displacements of up to one-third the waximum inclusion
displacement were recorded.

R-373
Architectural Acoustics, Simplified Measuring Techniques,
May 1965, M. L. Look, AD61688?

A preliminary study of the state of the art in archi-
tectural acoustics revealed a definite need for an improve-
ment of methods for in situ acoustical measurements. A
study was therefore made to develop and demastrate measur-
ing techniques and equipment that are simpl ', portable, and
reasonably accurate.

Techniques for weasuring three fundamental acoustical
parameters are preaented, and extensive background material
is provided to femiliarize the reader witli the principles
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and terminology ot architectural acoustics Methods, uts-
lizing o mreory oscilloscope, were developed tor messuring
the trensmission loss ol walls and pertitions and 1o1 mea-
suring the reverberaticy time ot laige rooms. A staeundatd
sethod tor obtatning sound-absvrption coefficients and
measuring o vell material’'s specitic 1epedsaie 13 presented,
showing th  exnediente of the Smith chart tor sahing i1mped-
ance taliuiations

Experimental ecssuremrnts were made te evaluste and
JdJemsonstratle the acthods, and the results are in the tore of
tebles, graphs, asnd vecillosiope tiaces All thiee methods
tultsll the tash odjectives Elaburste wetups are not
required, and trensmisuion losses van be Jdelermined at o
traction of the <cst of wmeasurements by present standard
techniques

R-37/4
Lateral-Plate Tests With Plate Dismeter Varied, Ap: (905,
N L. Gill, T J uarcia, ADol Y991

To further the understanding of the mechaniis ot soil
resistance to horizontal loading, a series of lateral-plate
beariag tests was pertormed in the pit of the NCEL atomic-
blast sisulator These tests were a continuation of an
carlier test program which considered one plate dismeter in
one type of scil, during this series of test, three plate
Jismeters were used, and the results were compared with dats
trom previous tests In addition, one test wes pritormed
with a diftereat type of soi1l 1n an sttempt to genevalize
the applicadbility ot the test results To stmulate & vatia-
tion 1n the depth ot burial ot the plate, overburden pres-
sures were spplied to the soil surtaie Dy a pocumatic bag

R-317%
Shallow-Buried Model Arches Subjected to a Traveling-wave
Load, Oct 1905, J R Allgood, R H. Seabold, ADo25S2

Operation Saowball Project 3.4 consisted ot tests
pertormed on twelve model arches to determine their behavion
under o traveling-wave blast loading The prime objective
was to define the body sotivns tor a comparison with a
previvusly developed theory.

On rvecovery of the structures atter test 1t was tound
that the four 3}0-in. span srches were 1n 1elatively good
condition Hovever, most ot the eight 12-1n  span arches
were bdadly damaged The damage wvas intlicted by ejecta of
' .rge, Jdensely-compacted, hard lumps of clay. Fortunately,
the ejecta did not obscure the results from the large arches
on which all of the electroaiv instrumentation was located.
All electronic instrumentation operated and records were
obtained tor all transducers

Actual hody sotions were larger thau those determined
from the theory  Test results indicate that the toundation
mudulus vartes and that arching shear should be expressed as
a tunction ot detlection.

Considerable Jdata was obtained on shell response
Thrust Jdistridbution avround the arch was tairly unitorms, even
though moments on the !ee snide were 0} greater than those
at the same Jdistance fcom the spring line on the blastward
side.

Among other information, i1t was found that (i) the
floor displaced about the same a3 the free tield at the
corresponding elevatioa, and (2) large torces developed 1n
the footing tie bars.

R-176

Reviewv ot Report on the Eftective Fender Systems in European
Countries By Risselada and Van Lookeren Campagne, Oct 1905,
T. T. Lee, AD6225S)

With the purpose of providing 1@proved fenders for U.S
Navy use in becrthing ships up to 20,000 tons, s Navy-
contracted report by Risselada and Van Lookeren Campagne of
the Netherlands on effective fender systems 1n Furopean
countries i1s digested and reviewed, Additional material has
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been added by the tevieser Lo provide o more usetul tiest
went ot the subject ot Eurtopesn tendecing syatems Thas
repott 1 antended a» & supplement to NCEL Tedhnical heport
R-312, A Study of Bttective Pendet Systems tor Navy Fiers
aud Whatves, tssued Mar 1908 ¢

Signiticant Lusopean systems g1e described, with cophs-
2'x on systems oltached to dodhs The princaiples ot oprra-
tion, vase histuty, and toast datls for each system a1e given,
comments, tonclusions, end tecommendativins by both contra-
tor  and teviever ate ieported and compared, and  teude:
destign ciiteria developed by coutiactur and reviewes sie
presented Energy-abrorption cepsacaities, load-detlection
chatscteristing, (ost date (tnmitial aud annual), and the
estimated longevitly of contractor-iecommended systems have
been tabulated and (llustrated schematsialiy by the tevieser
tor the purpose ot tacilitating selettion 0t a teuder aystes
sultable tor o paiticuler matine euvitoment aid berthing
structure

R-377
An Absulute Measutement of Thetmal Neulion Albedo tor Sever-
al Materials, May 1905, D R Doty, Alolool

Albedo 13 4 concept whith hax proved usetul 1u the
valeulation of the penectration ot nudlear wveapons tadistion
th:ough a shelter ecutrancieway The application ot the
Albedo approach to desuvribe the behavivr ot neut tons imping-
ing upon vatiuvus matetisls 1> the subiect ot this teport

Values of thermal neutvon Albedo tor lead, veon, patac-
tin, sluminum, (atbon, and high-density (ontete were
suted, using the nutlesar teavtor ot the Univernt
Caluvtotuta at Los Angeles The tesclts are an teasvnat /o
agreement with theotetical caliulations Veritication ot
the sugular dependence ot neutton scattering was stlempte,
but with only pattial success

R-37R
Numetiial Anslysis tor [wo-layered Pavement Syatess  Jul
1veS5, W L. Wilcoxsun, J P Nielsen, ADoldOte

Techniques ate presented for numerically evsluacing the
Burmister integral expression tor the settlemenl coettioient
at ground level, 10 a2 layeied-psvement systen Alwo, an
cconomival and ettivient means ol evaluating ‘!. [ £t SHTE
strated, along with means tur estimatiog the e ans o nac
ted with each evaluation The ntluence tutves presented
will tind immediate application an the deaign ot anctield
pavements and 1o the evaluation of existing 1unways ne
cluded 1n a4 series ot appendixes ate the technival details
tor evaluating the settlement (oetticieat and deta twm
vonstructing additional (urves

| SRR

Noute Catlo Calialation ot Neutton Stiesming Fhrough Two-
Legged-Buct Entranceways, Jun 1965, L. B Gavdaer, A J
Mettler, ADoles2!

Several techuiques tor calvulating dose pates in the
study ot shelter entranceways are trepoited herean.  Ualculas-
tions have been veritied by experiments These calculations
also determine neutron energy spectra, 4 patameter that s
dufficult to weanure and whivh 1 very usetul an garowg
tnsight into the design ot protective stiuctutes Bott: the
aeutron ftlux spectva and dose tates asre calculated tor
various positions along the cventerline of 4 two-legged duct.
Calculations were pertormed utilizing the Adonis (oaputer
code which solves the Neumann approximation to the tramport
equation by Monte Carlo techniques These Monte Catle
calculations were vompared to sewony-leg calvulatioas uta-
lizing & semiempirical Albedo tormula, and were slso (e
pared to experimental weasurements made with 4 tis ue equive
alent dosimet.« lucluded 13 & duscursion of Vreigeom o
generalized computer progiam tor Adomis geomelry, designed
to be run on the 1BN 7094,



R-180
Harbor Screening Tests of Marine Borer Inkabitors - V11, May
1965, T Roe, H Hochman, ADOlS775

The Laboratory 1» rlpoun= wood panels 1mpregnated with
various materials to determine their resistance to sttack by

msrine borers. This report lists the results of harbor
tests of treated panels removed trom evposure between
15 Aug 1963 and 15 Aug 1964 It also lists all treated

panels which have been exposed tor | yr or wore and which

have shown no attack or nsutticient attack to warrant
removel
Whea 1mpregnated into wood test panels, creosote and

10230 creosote=coal tar solution are sbout equzlly eltectaive
sgarast Martessa and Teredine attack, but nerther 1s eftece
tive against Limnoria. The addition ot certain organic or
metal-orgsnic  compounds to creosote or creosote- oal tar
so.ut1on produces a preservative which 1s superior to creo-
sote o1 creosote-cval tar solution alone.  Treatments con-
taining a combinstion ot one material specitically toxic to
Limnoris and another material specifically toxic to Trredine

borers are also showing promise as preservative systems.
R-381

Floatang Drydocks Used as Lauach Platforms and Tracking
Stastions tor Space Vehicles, Jun 1965, N. P. Oldson,
ADGS49IIL

The purpose ot this report is to summarize and evaluate
studies made under contract to develop convepts for using
tloating drydocks as launch platforws and tracking stations
for space missions.

Contract NBY-32261 with the Martin Company specified
(1) that a conceptusl design study be made, that design and
planning criterisa be established, and that a structural
analysis be made on the use of tloating drydochs tor Saturn
V and Titan 111-C launch systems at otfshore Pacitic missile
range sites, and (2) that a conceptual design study be made
for a floating tracking and communication station.

The lLaboratory's evaluation of the contractor’s effort
is that the study was comprehensive and thorough aad that
the anaiysis and conclusions can be accepted with consider-
able confidence.

R-182
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k-183
Pioneer Polar stru tures - Jamesway Building Divider,
1965, G E. Sherwc:d, AD615520

May

A buildiong divider wvas developed for the Jamesway polar
shelter to  separate two facilities located in the same
building. The divider 13 constructed of tongue-and-groove
panels of wood framing and plywood. It can be placed across
the build'ng width under any arch rib.  The panels are
insulated for soundproofing. A door included with the
divider can be placed 1n any of three positicns. The
divider was in-service tested at the NCEL experimental camp
near McMurdo, Antarctica. It was concluded that it satis-
fies the requirements for separating spaces 1n a Jameswsy
and should be used as & standard accessory for the Jamesway.

R-384
Pioneer Polar Strictures - Jamesway Picture
1965, G. F. Sherwood, AD616984

Window, May

A picture vindow was developed for use 1n the side of a
Jamesway polar shelter. 1t is placed in s dormer of plywood
and wood framing that fits between two Jameswvay arch ribs.
Windows can be placea si1de by side in any quantity to pro-
vide the desired vidth. Double plate glass 13 used in the
standard window, but a hermetically sealed, triple-glass
unit can be used as an alternate. Two prototvpe picture
vindows were in-service tested at the NCEL experimental camp
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near McMurdo, Antarcticas. One window was used 1n the
office, the other was used in the sess hall. |t wvas coa-
cluded thaet the picture wvindow satisfies the requirements

tor a window 10 the side of a Jamesway and should be used as
s standard accessory for the Jamesway.

R-385
Protection ot Mooring Buoys - Part 1V. Results of Fifth
Rating Inspection, Jun 1965, R. W. Drisko, AD616886

This 13 the sixth of & series of reports on the protec-
tion of mooring buoys. FYourteen test buvys were given thear
fifth rating for extent of costing deterioration, corrosion
of steel, and fouling. A fifteenth buoy had been removed
from testing ot the time of the fourth inspection because of
advanced deterioration. The coating systems on four of the
buoys were 1n good condition, and those on the temn others
showed varying degrees of moderate deterioration. Two sets
of thirteen test panels each, coated with the different
coating systems used on the buoys, were given their fourth
rating wnspection after 2 yr of service. One set wos ex-
posed 10 San Diego Bay and the other in Port Hueneme Rarbor.
The condition of the coating systems on the Port Hueneme
panels showed a general correlation with the test panels and
buoys i1n San Diego. On those buoys with antifouling paints,
no detectable antifouling protection remained after 25
sonths but on the test panels at both locations two anti-
fouling paints were still retarding fouling after 2 yi.

Three of the test buoys were cathodically protected
with zinc anodes. The level of protection was great enough
to mtigate rustiag on the underwater portions of these
buoys

R-1806
Horizontal Load Tests With a Segmental Pile, Jul 1965, H. L.
Gill, T. R. Fretschuer, AD617916

Two series of tests vere performed using a new testing
apparatus called a segmental pile, which consists of 12-
in.-diam steel tubing installed in & soil deposit in three
separate longitudinal segments with all soil excavated from
1ts interior. In the tests, the middle segment is forced
horizontally while the corresponding loads and displacements
are recorded. The first series of tests was performed in an
artificially placed deposit of moist beach sand to (1)
proof-check the new equipment, and (2) obtain data for
comparison with the results of an earlier series of latersl-
plate tests 1in the same soi1l. A second test series was
performed 1n an undisturbed hydraulic fill of medium sand
vith a large variation of sc1l stremgth with depth. A
purpose of the second series in addition to broadening the
range of so1l types studied was to attempt to correlate the
lateral load-deflection relatiouship with an easily deter-
mined s0il property.

R-387
Dynamically Loaded Strip Footi.g Buried in Dry Sand, Aug
1965, C. R. Whate, AD619B1S

This report describes the dynamic loading of a 12-in.-
wide by 18-in.-deep by 6-ft-loag cuncrete footing tepresent-
ing the strip footing of a subsurface shelter. Roundary
conditions simulated those of a torsionally restrained
footing of a flexible arch structure test-loaded at several
different depths of burial. Static overburuen pressure wes
applied only on one side to rimulate the footing of an
exterior wall. Dynamic loads from 5 to 40 kips/sq ft were
applied to the footing while the adjacent soil was under
simulated overburden pressures of 0 to 15 psi.

A logarithmic relstionship between bearing modulus and
overburden is demonstrated for downward displacesents of the
footing ranging from 0.25 to 1.5 in. The dynamic secant
wodulus increased exponentially with static overburden
pressure.



R- VAR
Camvelled

LERTY
Myrd Station Show Tunoels
nigquen, Jun 1968, ¢ &

Haintenanie Squipment and Tedh
Sheawond, 8 K Gittand, ADsnSIoR

To prevent exiensive snow-tunnel losute, squipment and
techniguen wete developed Lo acote and toim the anow-tunnel
walls at Pytd Statton, Antsritica  The equipment tndludes a
vhatn waw and gubde fur wioving the snow Lo & contiolled
depth, hand toole o1 chipptug the scmied snow tioe the
walln, & gancline-tived unow mellier tor melting the vante
siow, and a pump and hoaes (o1 traustesting Lhe vater to the
atation mewer line Thia equipment wan teated ot Byad
Station tn Jan 1965 and found tu be auitable tor (learing
valls with up to 7 (v ot clonsure  Less frequent (leaving

would be pousible (f sideccutting cquipment wese used to
1emeve the snow
LERL 1]
Romding  of  Undetwator-Curing  Koates, Jun 195, N W
Moinka, ADeRAVS}

The bhunding stienglh was wesauted for & number of
wndeiwater=curing eponiens appliod to steel  panels with
several different sethoda ol suifare prepasat ion Nawd-

hlanting tenulted th the beat bonding  The hondiag atiength

wan aluo messuted for 4 number of umbrrwairi-vuring rpuates
applied  to plastiv, wood, and (onctete spedimenn The
bonding  strengths varied conatderably foom aubatiate to

nuhatiate sud (1om epory Lo spony

R- W1
Polar  Weather limttationn  on  Consteuction = Preliminary
At Survey, Jun 1968, N N Stehle, ADe) 706N

To provide generalised weather patteins tor logist tan
and constenctivn In the Ajctie, tive atatione Narvow,
Renolute, Thule, Kuteha, and Alrit = were analysed o
temperatute, wind, windihitl, and sunlight <darkness

Although thin wan & swall epresentation of nocthein:
hemtaphere wtationn, an well an only a portion ot the tac
tors affevting logisticn and conatinet fon, svme genrialisza
Lione tonld be made an to Liends in the weather with lati
tude and with type of location.  Purther studtea ahould be
otducted, tavenl igating other stations aml soie tactorn, in
widet to develop valld generatised weather patieins

R- 19}
Folar Toanmportation Kqutjpeent
Cavgo Nled, Jun 1908, N K Pieree, & K

= Lightweight, Va4 -ton Ut
Sherwond, ALy,

A lightweight caige nled made up of Va-ton-capacity
unite wan developed to be pulted by light-duty tiacked and
wheeled vohiclens  The untts can be uaed mingly w1 th mult -
plon of up to atn The aled-untv vouplers are suilable tuor
conecting unite on wneven tervatn and for backing coupled

nlodn The sled (o of alumimm conatiuctton with & S-1t by
Nt Rel/4-n plywond dooh
A Jounit wled wam tunclionatly tested (v the Sierta

Antarvisva 1t

Nevada and uperal (onally teated at NoMurde

van  tound suttable fot teail une and (o constaiuction,
matntenanie, and operational functions at polar inatalla-
tions and tacilities

R

Deep-tiran  Riodeterioratton of Mateviale - I'ast 11 Nin
Montha et 2,040 Feet, Aug 1968, 0 5. Nutaoka, ADelOO4

Thie (& Part 11 of & sevien ot veporte on the hiologie
val detestoration of ratestalan tn the deep wiran 1t cavern
the data obtatued arier enponing VY apecimenn ol 000
Wiltevout matertala fur 6 mo {197 daye) on the Pavifse toean

=N

The mateoials
the S1U waa
o

tloot st & sdepth of 2ot 1 (Teat Nite 11)
were attached to a submeinible teat wntt (STH)
retiieved o Dec 1964 and velinned to the laboratory
tent and analysin

Their wete matine
plastic aupen, sluminium
rope, nichel-plated ahacktes,
mone Moat ot the plastic and all of the topr materialn
were covered with havterval alime growth woud  paneln,
plantion, amd wanila vope were attached by mavine borern

viganiamn  altarhed to the
pelyrthylene jacketed wise
and on some melal tent wpedt

touling
buvye,

Cotton  amd manitla tope apecimenn  and  jute tiber b lap
wiappings wete aevetely detestorated by bactertal acton
Metal, glans, uatutal amdt butyl subber, and aume plastion
with a smouth and extia hsid sutlare were not attected

The Miological etlectas on matertale iecovered trom Teat

Stte 11 are buietly vompared with materiala tevovesrd from
Teat Site |

R- V94

Dytiamts Teate of Conciete Resntoscing Steela, Sep 196N
W oL Cowell, ADOSONNG

Dynamis tenta wete conduited on tour goades ot comete
retnfarcing steel, (a) AlY anteimediate gradde, (B) ALY hard
geade, () ALV (60,000 pay minimm vield stiength), ant (4}
ALl (75,000 pet minsmum vield atiength) The ettrdta ot
steatn tate (up to 17 o Jen Jaed) and machine  teating
speed  (up to W0 an Jeec) s Vhe upper vield stoess and
tenatle mtiength of ecarh mteel weie obtarned Renultin are
vompared wilh other  dyvnamic tests condieted on conete
tetntorving ateeln

K- 19
Dynamic Shear Stiength of Retntosried Conciete Reams Fait
I, Bed 1905, W A Reenan, Al Too]

A werten of aeinfoiied conciele beams weie tesled (o
study shear  and diagenal tenwion in heamn  utder  dynami
load The teats conntitute the Triat phase ot a4 study
desnigned (1) to deteimine vittenis o Lthe minimum amount ot
web aeintosiement seguited  tar developing the ullimate
tleansal tenintanie of heamn and (2 te evabtuate the Jdittey
e between these ctitetta (o statie and dynamiy loading

teated, thiee werr loaded statacally
Fach bram wan simply supposted at ate
atativ  and dynamits  were unilvamly
npan Najur variables weie ataniup
tead-duration, and vate of loading

It wan tound that (1) the nheat aenintanie at dyagonal
tennson viavhing and at fiemt yieldiag ot the atuooups
tncreaned wnder dynamic load, and (2) the tormulas preacnted
th s detinttive sepait by a jorat committer of Lhe Amen i an

Nine heamn werr
and nix dynamically
endn,  all loade both
dintagbuted along the
spacing, prak  load,

Concrete fnntatute (ACEH) and the Amerrcan Suviety of Civel
Puginerin  (ASUR)  adegquately  predicted  the  atatic sheas
tenintance but  goonaly wmleient imated  the dynamic shea

tenintance Kvidenve tn cited which attiibutes the tmoicane
tn oehear tenintanie under dynamic load Lo an itncicane 1n the
teantle atiength ot the comvrete sl vield stiength ot the
ntennups An ellective amounl ol web etntorsrment (REY,
6% lenn than the amount sequived by the ACT-ANCR hunu‘a.
tesnlted (n tlenwie tatlures wnder atatsc amd dynamic Toad

Kquat tonn ate presented shtch peimit peediction of the
dynamic nhear aeatatanee cortenponding to diagonal tenston
viaching and Taal vielding ot the atuvups A dynami
tenponse chart tn developed tor estimating the manimom nheay
at the supports ot & wimply supported beam vnder a unitoam
dvnam. o load

R- W
Toe Kugineriong = Gtowth Rate ot Sea loe 1w s Cloaed Syntem,
Jun 1908, K 5. SNtehle, Aol 719G

A laburatory investigation wan conducted ot the growth
rate and walingty chatacterinticn of tresh water amd sea toe
Mder 4 variely ot eapertmental conditione n erdes e



better understand the tactors aftectang growth rate, saliu-
ty, and brine drainage. The se1r ice was produced in water
of increasing salanity (& clcsed system), which produces ice
that increases 1n salinity and generally has lower strength,
poorer surfece qualities, and a greater heterogeneity than
natural ice.

From these experiments, it was concluded that turther
tests and analyses should be conducted to determine the
process ot natural brine dratnage and to tind additional
methods to accelerate 1t.  Growth rate data of sea 1ce 1n a
closed system, which was little attected by the increase in
water salinity until three-quarters ot the ice was frozen,
tit general grovih-rete equations. MNathematicel analyses of
growth-rate equations and data trom tlooded and natural sea
1ce should be continued to develop a family of curves for
the tield determination of sea 1ce growth rates.

R-397

rotective Coatings for Steel Piling, Correlation ot Results
ot Parallel Test Exposures at Port Hueneme and Guam, Aug
1965, C. V. Brouillette, R. L. Alumbaugh, AD470969

At the conclusion of a 30-mo exposure at Port Hueneme
and a 48-mo  exposure period at Guam, all seven ayztems
showed some coating farlure resulting either trom the driv-
tng operation or the exposure conditions. Moderate to heavy
damage to all systems was caused just above the mudline by
the abrasive action ot backwash in the surt at Port Hueneme.
Coating farlure, resulting in pitting, was observed in all
coatings just below the mudline at Guam.

On a combined performance basis
pheaolic mastaic, and the Navy saran coating are considered
essentially equal. On a4 total applied cost basis the vanyl
mastic and the saran are preferred, with the sarvan being
slightly more cconomical.

a vinyl mastic, a

R-398

Snow Dritt on Natural, Depressed, and Elevated Surfaces Near
McMurdo, Antarctica, Oct 1965, N. S. Stehie, G. W. Sherwood,
AD622572

Drifting snow in polar areas vesults in problems ot
logistics and maintenance. To obtain knowledge of snow
drift and accumulation on the Ross lce Shelf near McMurde
Station, Antarctica, measurements of dritt were made on
natural, depressed, and elevated surtaces, and 1n camp and
storage areas on these surfaces,

From tlese weasurements, it was concluded that de-
preased surfaces quichly become tilled with snow to the
natural-surface level, and should be avoided 1n locations ot
annual accumulation. Elevated surtaces accumulate minimal
drift when used tor rvads, ruunways, or storage areas, and
should be 1nvestigated for use as future camp locations,

R-199
Compacted-Snow Runways 1n Antarctica - Deep Freere bl-bé
Trials, Feb 1966, R. C. Coftin, AD629675

In Deep Freeze 61, NCEL provided technical guirdance to
a Navy suow-compaction team investigating the practicability
of building roads on snow-covered sea 1ce over McMurdo Sound
and runways on the deep snow cover of the Ross ice Shelt
adjac nt to McMurdo Stationm. These investigations and
trial continued through Deep Freeze b64. This work was
direc ed toward the development of a layered, compacted-snow
runway on deep anow which would support aircratt weighing up
to 15!,000 Ib with tires on the main wheels 1nflated to 135
ps1, 1t was only partially successful. During the trials,
there were intermittent areas of compacted snow capable ot
supporting aircraft weighing up to 100,000 Ib with main
tires inflated to 90 psi, but low-strength areas prevented
takeoffs and landings with aircraft weighing over 25,000 ib
with main tires inflated to 60 pai.

New processing and elevating equipment introduced
the Deep Freeze 64 trials showed considerable promise
producing dense, unitorm, high-strength, elevated arcas

in
of
of

R-54

compacted snow 1t was concluded that the trials should
continue 1o Deep Freeze 65 to explore the capabilities of
this equipment

R-400
Airtield Marking Paints, 1. Etfect
Seal, Oct 1965, R. W. Drisko, AD62255S

on Cracking ot Slurry

A study 1s being conducted to determine the banic
causes of early failure of airtield marking paints and the
deterioration of underlying slurry seal and asphaltic pave-
ment associated with these paints. In the present report,
data and statistical analyses are presented on the 1nitial
cracking of slurry seal along the edges of stripes of 20
experimental paint tormulations. Such cracking, which in
some cases occurred as esrly as 2 weeks after application,
was generally followed by edge lifting and then by loss of
adhesron ot slurry seal to the underlying asphaltic pave-
ment . Stripes of paints containing chlorinated rubber
cracked extremely rapidly, especially such stripes with a
doubte thickness. Alkyd painted stripes generally had less
cravking than oleoresinous painted stripes. Poorer perfor-
mance of alkyd paints was associated with a solvent of high
boiling range, and poorer performance of oleoresinoun paints
with solvents of low aromaticity. The addition of a slight
amount of carbon black to the test pa.nts raised the temper-
atures of stripes to only a very alight extent. This addi-

tion improved the performance of some test paints but
lowered it for others. Stripes with greater f{lexibility
generally had less edge cracking There were numerous

interactions between the above paint variablea.

Further causes of marking paint tailure and the relaged
damage to pavements and slurry seals are being investigated
and will be reported later.

R-401

Polar Transportation Equipment--One-Ton Power Wagon With
High-Flotation Tires, Aug 1965, W. H. Beard, G. E. Sherwood,
AD468S 36

Two modified model S6W3I00 l-ton power wagons equipped
with low=-pressure 17.00 x 16 high-flotation tires were used
on all types of roads and trails on adjorning areas ot suow,
1ce, and frozen ground at McMurdo, Antavctics, during the
summer seasons of FY-64 and FY-65. One was used as a camp
service vehicle to hasul wsupplies and personnel between
McMurdo Station on Ross lsland and the NCEL camp on the Ross
lce Shelf, a distance of about 6 miles. The other was used
to support snow-compaction studies on the Ross lce Shelf and
at Williams Field.

Both power wagons performed well with a mimimum of
repair and maintenance, and no special skills were required
for their operation and upkeep. They could be driven over
all types of roads and trails, including 1-day-old
equipment-packed trails on deep snow and icy roads with
grades up to 20%.

During Deep Freeze 65 the SoW3I00 power wagon equipped
with 17.00 x 16 tires was adopted by the U.S. Naval Support
Forces, Antarctica, as an interim standard light-duty vehi-
cle for NcMurdo Station. It is receamended for inclusion in
the equipment allowsnce for polar coastal stations.

R-402
Ice Construction - Survey of Equipment for Flooding,
1966, C. R. Roffman, J. E. Dykins, AD628548

Jan

Two surface-tlooding techniques for improving natural
ice areas have been developed by the U.8. Naval Cavi' Engi-~
neering lLaboratory (NCEL). Confined flooding, in which the
flood 15 retained by natural boundaries and dikes, 13 used
principally for filling and leveling thick natural fce
areas. Free flooding, in which the outward flow of water is
retained by freezing of the flood boundary, is generally
used for accelerated thickening of relatively thin natural
ice.



This survey shows that adequate sutlace pumping unite
and flood distribution systems have heen developed (ov
contined tlooding, and subsurtace pumping units are being
developed for f(ree tlooding. Mobile power-handling equip-
ment 18 available for moving, lifting, snd placing the pumps
snd other heavy gear required for ice construction, butl the
available wan-handling gear for this work s less than
adequate. Drills and sugers are avatlable tor boring shal-
low holes 1n ice but not for deep holes. Klectrical equip-
wment and saterials are avairlable for cold-weather operation
of single pump inntallations but systems fov operating
several pumps from a single power source have not been fully
developed.  Hot-sivr heatets, atr compressors, chain savs,
and other siscellaneous gear vequired for all types of wce
flooding are available trom commercial sources

It was concluded that continued development of the
subsuitace pumps and the necessary suppotiing equipsent 1a
needed to advance the techaiques tor leveling and strength-
eaing natural ice aveas.

R-40)
Cancelled

R-404

Photvelastiv Determination of Stvain Distribution in Cement
Paste, Mortars, and Concrete, Nov 1965, J. R. Keeton,
AD622780

The photoelastic method of stress analysin by means of
tranaparent plastic coatings wan employed to study the
effects of aggiegate inclusions in prisms of havdened port-
land cement paste, Ottawa 20-30 sand wortar, Ottaws graded
sand mortar, river sand mortar, and river gravel concrete.
With hardened cement paste as the 1eference, nonuniformity
of maxisum shear strain distribution was found to increase
with the maximum size and with the range of gradation of the
aggregate particles included 1n the: cement paste.  Compara-
tive tests revealed that strain distribution s quite dit-
ferent between loaded and nonloaded havdened cement paste

In a preliminary test to determine the etfects ol
constant suntained stresses upon creep in the photoelantie
coating iteelt, the inherent creep chavacteristics of the

plastic coating material used 10 the study were tound to be
negligidble.

R-40%

An Experimental Current-Probe System fov Measurting Conducted
Radio-Frequency Intertevence From 20 ke to 80 Ne, Oct 1965,
J. L. Rrooks, AD622556

Nev and improved techniques and citvuits based on newly
developed instrumentation have been deviaed tor adequately
performing conducted radio-frequency-interterence (RF1)
acceptance and compatibility tests on electrical equipment.
Tests made to military specitications which have been uned
in the past as guides for this type of testing have been
found to be inadequate for determining the compatibility ot
tested equipment with electromagnetically sensitive equip-
sent connecled to the same power circuit or intevconnected
in a vommeon system.

The nev development, based on the current probe tech-
nique and involving measurements of noise-source 1mpedances,
load impedances, and noise currents, nov enables one to
specify completely in terms of the fundamental unmits ot
power the conducted RFI characteristics of the device under
test. An impedance and phase meter was designed which
covers the frequency rvange of 20 ke to &0 Mc and an imped-
ance range of 10 to 10,000 ohms at 0 to 3160 deg.

Functional utilization of the new techniques will
require that applicable perforwance requirements he incor-
porated into appropriate wilitary specifications. Move
explicit acceptability limits may now be apecified. Recom-
wmended revisions are defined in this veport. An evaluation
of the hardware developed is presented as well as examples
of RFl measurements. Complete circuit disgrams ave pro-
vided.

R-3)

R-400
Dynami¢
crete,

Compresasion Tests on Thin-Section Rerntorced Con

Dec 1965, D 8. Fuss, ADe2e770

In support of the tank objective of toamulating design
criteria for thineshell concrete struttutes to withatand
dynamic loading, experiments were pettoimed to obtain watoy
mation  about  the behavior  of  thin-settion reintoroed
vonctete members aubjected to dynamic compression Intorma
tion wan obtained on the dynamic material ateength and on
the chatactesistion of the tarluie process

The tent membern wete planar conctete panels teinforced

with a single layer of aquare-meshed selded-wire tabiag
Several combinations of panel thickness, reintorving=siie
diameter, and wesh size were anvestigated, an well an twoe

enticrete atrengtha (4,000 and 7,000 pat) and & single tate
of compresaivesstiess application (100,000 pi/sed)

The venults ot the eaperiments show that the dynami.
matetral strength of thin, compreanively loaded members «an
be entimated an the num of the dvnamic concrete-tariure load
and the dynamic steel-yield load an loag an estimates ot
dynamic vonviete-tarlure load are dased upon conceete cviine
der atiength and extimates of dynamic steel-yield stiess do
not exceed the maximum stiean prescribed tor static dexign
by the ACl code (ACL 18-63) During the tailure procens,
high-atiength conctete was found to expel mvre paiticles,
traveling st highet velocities, than nowmal-stiength con
crete, and nome types of cerntorcing mesh were tound o
inttiate expulsivn of large preces of conctete These two
tarlute (hatactetistion, amag ctherx, are sllustiated n
the 1eport by the use of extracts tiom high-speed photogra
phy of the tests

R-40?
Waste-Nest Neawater Conversion
1965, J. S Williams, ADOLNS?

Uit at Matous island, SNep

An in-service test of a developmental multintage tlash
evaporator utilizing rejected heat from a dienel generaton
i described Some background 1tatormation s given, as well
as test tesulls covering a JO-month period 1t as conduded
that the asystem turaishes 2 very satasfaclmiy means of
providing potable water from a seawster soutee  The impor-
tante of proper anstallation i alxe poanted out

R-408
Potable-Watev-Shattage Swivey, it 1965, W K Nealsen,
ADA 74042

Prenent and predicted potable-wates shottages at Naval
shore stations wete surveved to obtain wnformation velationg
station water  requirements Lo the groming national  and
worldwide concern over water avarttabilaity  For thas auivey,
a lack of (onventional tiesh-water soutcer and unieasonable
wosta tor wates procurement  and production constitule a
shortage.  Cuttent water problems were tound to exist pia-
martly at overseas tacilities on small asalmde ov v unta-
vorable coastal locations Folar ateas have o continuing
water problem with high watei-production costs, resulting in
a number of subsidiacy problems 1n polar-base operativnx
Within the cvontinental tnited States, theve are a number ot
large stations located in vegroun whete overall water det-
crencien ate expected to veour by 1980 o1 2000, The majym
problem aveas ave Southern Calitoinia and the Texax Southern
Gulf Coast A murvey of water quality was also made, and
vortrosion, scale, and high concentiations of deleterious
minerals were the moat migatticant problems wot vesponding
to conventional freatment. 1t vn vevommended that a tutthey
study be 1nitiated to develop wmproved methods tor solving
the watev-quality problems



R-409
Polar Transportation Equipment, Six-by-Six Truck-Tractor and

Li-Ton Semitrdailer With High-Flutation Tires, Oct 19065,
W. H. Beard, G. K. Sherwood, AD&?2105
A bxb truck-tractor and 20-ton semitiasler with 19.75%

10x20, low-pressure, high-tlotation tires was used to haul
cargo on all types of roads on adjoining areas of snow, e,
and trozen ground at McMurdo, Antarctaica, during the summer
«cason of Deep Freeze 65, The truck-tractor was alno used
as 4 prime  mover for dolly-mounted trailers and tor
compar ted-snow-runway maintenance equipment such  as  snow
planes, compaction rollers, and drags. A hydraulic crane
wounted on the truck-tractur was used for loading tearlers,
assembling equipment, and camp maintenance.

The truck-tractor pertormed quite well all

i capaci-

ties, requiring only minimum maitntenance and no repairs an
over 300 hr of operation. No special skills were requived
for ity operation and upkeep. It war driven on equipment -

packed roads over deep snow and spow-covered 1ce and on ey

roads with grades up to 20%. Un deep snow a bearing
steength of 15 to 20 pst an each 4-an. layer ot the top
12 10, was necessary

During Deep Freeze 65, the 6x6 trutk-tractor and 20-ton

semitrarier with 19 75x20 tires was adopted by the U.S.
Naval Support Forces, Antarctica, 4% an interim standard
cargoe carrier for McMurdo Station. It 13 recommended tor

imcluston an the equipment  allowance tor polar coastal
stations.,

R-410

Than-Film Evaporation wn a Single Tube, Nov 1965, E. J.

Beck, ADGI6210

In a study ot thin-f1lm evaporation witheut boiling tor

the improvement of heat-transfer rates especially in sea-
water conversion units, experimental determinations were
made of wall temperatures and evaporation coetfficients tor

relatively thin tilms tlowing down 1nside a vortical tube.
Various methods of introducing the coolant with and without
steam are discussed, as are methods ot applying the results
to vapor-compression stills. A series of runs with the same
equipment were also made 1n which water was evaporated by
nuc leate borling, as would occur tn most conventional vapor-
compression stills.  The advantages and disadvatanages of the
various methods are discussed.

The experiments 1ndicate that an evaporator with stan-
dard vertical tubes, wn which the evaporation 1s trom a very

thin fulm without borling and the liquid s carried an a
concurrent !low of wet steam, would have better than a4 2.5
advantage 1n fuel consumption over a conventional vapor-

compression still with borling.

R-411
Pneumatic Conveying System tor Removal of Sand from Dry-
docks, Nov 1965, S. Phelps, J. Quirk, AD473182

The removal of sandblasting material trom drydocks i1z a
problem which has been met by a variety of removal concepts
At various Naval shipyards.

This report describes the specifications, operating
characteristics, and test results of a pneumatic-conveying
system which transports the sand to a dump truck on the
drydock deck, and which can be operated by the available
dock air supply.

The system was successful in performing 1ts function
and ofters several advantages over previous methods, but
does not answer the tetal sand-removal problem.

R-412

Monte Carlo Calculations of
Coplanar and Noncoplanar Ducts, Jan
A. J. Mettler, AD627890

Gamma-Ray Streaming Through
1966, L. B. Gardoner and

Past experimentation with the streaming ot gamma radia-
tion through models of ducted entranceways by using high
inteasity AU-198, CS-137, and CO-&0 gamma-ray sources has

proved to he time consuming AR & means of reducing ex-
penses, a Monte Carlo computer program tor studying gamma-
ray streaming was utilized.

The Monte Carlo technique, using the Adonis computer
code developed by the United Nuclear Corporation, was used
to calculate gamma-ray dose raten and energy spectra within
two-legged and three-legged rectangular sir ducts through
toncrete.  These calculations were performed to intercompare
a coplanar and a noncoplanar contiguration tor CO-60 gamma-
vay streaming through 4 three-legged duct,

The cesults of the Moate Carlo calculations are (om-
pated with previously obtained experimental tindings. The
agteement between the Monte Carlo method and previous exper-
1ments supports the valifity of using the Monte Carlo method
to simulate the behavior of gamma rays in ducts.

R-413
Improved Heat Transfer an Multaistage Flash Evaporation, Dec
1965, L. J. Beck, AD625267

A study was made to explote the promising methods for
improvement of multistage tlash evaporators tor the produc-
tion of potable water trom contaminated sources. The nature

of the cycle 1s such that st s clearly limited by the
heat-transfer processes. Ot the available wethods tor
improving heat transter simply and reliably, 1t was con-

cluded that the use of a convoluted heat-transter wall which
produces thin tilms on both surfaces showed the greatest
promise. High heat-transfer rates had previously been
veported tor such a surface, butl measuremeats had not been
reported which allowed detailed assessment of the total
prcture.  This report gives the Jdetails of & surtace wyith
smali convolutions and the results of laboratory experiments
to 1solate the tilm coetticients on the two sides of the
heat-transter surtace. A second experiment allowed direct
wearurement ot an i1dentical surface on the low-temperature
side only, uwsiag a4 "cat whisker" thermocouple search tech-
nique.

R-414
Eccentrically Loaded long Piles,
and P. A. Dantz, AD628996

Febh 1966, J. J. Hromadih

This study 1s primarily awmed at amproving the under-
standing of the behavior of eccentiically loaded long piles
(or columns) ol reintorced concrete. A general inelastac
analysis was developed and applied to circular, square, and
octagonal cross sections, for both solid memberz and onesx
having a hollow circular core.  For convenience, the analy-
s1s was programmed for the 1BM 1620 computer using Fortran.

Twenty-four general cases are presented in the form of
graphs. These graphs were used to evaluate ultimate loads
and to study the effect of variables on ultimate loads.
Also presented are the results of short-term load tests to
tailure of 39 specimens representing five basic cross sec-
tions. Other major text varishles were alenderness and load
eccentricity.,  Good agreement was obtained between theory
and test, hence, 1t may be judged that the basic assumptions
are reasonable.  Since the theory appears to be confirmed bv
the test results, it is recommended for use by structur.i
designers.

R-415
lce Engineering - Tenssle and Beading Properties of Sea lce
Grown in a Confined System, Jan 1966, J. E. Dykins, AD626585

The salimity, density, and petrographic structure ot
sea vce grown in a confined system can be closely 1dentified
with the characteristics of sea ice formed in a natural
environment. This observation was made for ice 44 cm thick.
The tensile strength was found to be more dependent on the
orientation of the grain and subgrain structure than it was
on temperature. The ice had a mean horizontal tensile
strength of 67 psi at both -10C and -20C and of 78 psi at
=27C. The mean vertical tensile strength was 152 psi "at
-10C, 163 psy at -20C, and 208 pai at -27C. The grain size
or density of the 1ce did not have any appreciable ettect on



the tensile strength. The bending creep from single-point
loading of simple ice beams was similar to the high-
temperature creep behavior of other solid materials; i.e.,
the creep generally progressed through three stages, pri-
mary, secondary, and tertiary or the creep-rupture phase.

R-416

Electromagnetic Shielding Effectiveness Measurements Using
Low Conductivity Closed Surfaces, Dec 1965, H. A. Lasitter,
AD624708

In an investigation to predict the shielding effective-
ness of low-conductivity materials used 1p electromagnetic-
interference-shielded structures, the symmetrical configura-
tion of a spherical shell was adapted to approximate the
closed walls of a normally cubical or rectangular shielded
enclosure. A hemisphere was used for the experiments and a
half cube with the same surface area and conductivity
(0.1 mho/m) was used for comparison of an equivalent rectan-
gular structure.

In measurements over a frequency range of 20 to 900 mc
(or mhz), the half cube showed a greater shielding effec-
tiveness than the hemisphere over a major portion of the
frequency range. The primary advantage of tLhe hemisphere is
the ability to predict the absorption over a wide band of
frequencies. The conductivity of the materials used in this
investigation was found to exhibit an empirical relationship
with frequency range.

R-417
Snow Transport Equipment - Model 40 Towed Snowplow Carrier,
Dec 1965, R. W. Hansen, ADb27983

A 40-ft-long ski-mounted snowplow carrier, designed for
towing, was developed to eliminate pitching and rolling of
the snowplow on deep snow and to permit uniform removal of
snow from borrow pits, compacted-snow areas, and ice. The
carrier includes two grader blades which funnel the snow
into the feeder box of a rotary snowplow. These blades are
hydraulically controlled for leveling or plowing.

Two prototype snowplow carriers, towed by size 2 trac-
tors, were used near McMurdo, Antarctica, during Deep Freeze
64 and 65 for transporting fill snow to elevate a 150- by
6,000-ft experimental compacted-snow runway and a 3-mile-
long road. They were also used for clearing drift snow from
the experimental compacted-snow runway and the operational
sea-ice runway. In these operations, snow was cast up to
100 ft at rates up to 2,000 cu yd/hr.

It vas concluded that the Model 40 snowplow carrier is
suitable for elevating roads and runways on deep snow and
for clearing drift snow from compacted snow and ice. It
should be included in the equipment allowance for polar
installations on snow.

Specifications and drawings for the snowplow carrier
are available in NCEL Technical Note N-757.

R-418
Cancelled

R-419
Asymptotic Growth Curves With Applications, Dec 1965, W. L.
Wilcoxson, AD626318

A recurring problem at NCEL concerns the fitting of
experimental dats to an empirical or semiempirical formula
of nonlinear form. Such problems, which involve asymptotic
growth curves, are not amenable to solution by the usual
linear least squares curve fitting techniques. Since non-
linear curve fitting problems have arisen in connection with
various NCEL tasks, it appeared desirable to devise and
adapt general mathematical methods for treating a class of
nonlinear problems. This report describes methods for
performing nonlinear curve fits, together with a method for
choosing the best of several possible empirical formulas.
Fortran computer programs are pro+vided, and applications to
NCEL tasks are discussed.
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R-420
Studies of Snow Move=ent 1n a Wird Duct, Nov 1965, N. €.
Stehle, AD623845

Drifting snow in polar areas with permsnent snowfields
presents problems in logistics and maintenance. To better
understand the physics and mechanics of snow movement,
studies are being conducted at NCEL in a 23-1/2-ft-long wind
duct at wind speeds from 5 to 20 wph with temperatures from
-35F to +20F. At these speeds, movement of in-place snow on
the floor of the tunnel depends on the amount of snow added
to the airstream. The amount of in-place sanow moved is
dependent on wind velocity, air temperature, exposure to
solar radiation, and the physical properties of snow.
Wind-duct tests using snow should be continued to determine
the effect of prolonged wind, solar radiation, snow tempera-
ture, and varied surface patterns on drifting.

R-421
Migration of Bub:les in Ice Under a Temperature Gradient,
Dec 1965, N. S. Stehle, AD627984

With the purpos¢ of obtaining insight into the mecha-
nisms of brine migration in polar ice, a lsboratory investi-
gation of the migration velocity of air bubbles and vapor
figures in fresh-water ice was made (1) to test the theory
of the migration of fluid inclusions under a temperature
gradient, (2) to verify Nakaya's investigations of the
migration of vapor figures under a temperature gradient, and
(3) to study the physical characteristics of bubbles in ice
under a temperature gradient.

The migration velocities of vapor figures measured in
this investigation agreed with those of Nakaya, but his
theoretical formula for the migration velocities of vapor
figures had to be modified to take into account the effect
of internal air pressure and figure shape. The observed
velocities of vapor figures and air bubbles supported the
theoretical calculations. It was determined that bubble
shape, which changed during migration, and the air pressure
in the bubble, which varied among bubbles, together with
temperature markedly affected the velocity. In addition to
changing shape during migration, the bubbles gradually
filled with frost. The effect of frost on the velocity and
the reason for its formation could not be completely ex-
plained. Similar experiments should be conducted with sea
ice to determine the velocity of sigration of brine pockets
and the mechanisms limiting velocity.

R-422
High~Pressure Performance of Voltaic Cells, Jan 1966, R. D.
Hitchcock, AD627931

Measurements were taken on the open-circuit voltage of
a magnesium-copper electrolytic couple immersed in seavater
under pressures up to 18,000 psi. The cell voltage was not
affected by pressure from a vacuum of 3 cm of mercury to a
pressure of 18,000 psi.

Measurements were also taken on the voltage of a lead-
acid cell immersed in oil under pressures from atmospheric
to 20,000 psi. Results indicate that cell performance is
unaffected by pressure in this range.

Two theories are discussed which attempt to explain the
fact that the observed open-circuit voltage of the
magnesium-copper cell is more than a volt below the voltage
calculated from half-reaction potentials. One theory
assumes that sdsorbed hydrogen atoms slter the work function
of the electrode, the other theory proposes that, when
magnesium dissolves in water, equilibrium is too far on the
side of complete reaction in one direction to allow measure-
ment of the free energy of formation of the aqueous magne-
sium ion.



R-423
Potentiostatic Corrosion Studies of lron, Type 304 and Type
321 Stainless Steel, Dec 1965, H. A. Porte, AD624269

Important in the control and prevention of corrosion,
electrochemical characteristics of 1ron and two types of
stainless steel in various electrolyte systems were investi-
gated as part of a long-range study of the mechanismi of the
electrochemical and physical transformations that occur at
electrode-electrolyte interfaces.

The anodic potentiostatic polarization of iron was
investigated 1n deaserated in sulfuric acid, deaerated and
aerated borate buffer solution (pH 8.4), and in deaerated
and aerated scawater. The effects of poteatial rate change
and chloride 10on concentration on polarization characteris-
tics were studied in the boraste buffer and sulfuric acid
solutions. Polarization curves were determined for Type 321
stainless steel in deaerated in sulfuric acid and 1n deaer-
ated borate buffer, the effect of chloride 1on concentration
was studied in both solutions. Polarization experiments
were performed on Type 304 stainless steel in deaerated in
sulfuric acid, the effect ot cathodic pretreatment was
studied.

Electrochemical polarization curves have proved to be
useful in predicting the behavior of a particular metal or
alloy in different environments, and i1n predicting which of
a group of alloys would he the most corrosion resistant in &
particular environment.

R-424
Laboratory Simulation of Waves Generated by Underwater
Nuclear Explosions, Jun 1966, J. M. Jordan, AD636408

The kinematics of surface gravity waves produced in
water 2.5 ft deep in a basin 90 ft square by a sudden,
localized disturbance was studied through measurements of
height and period. The waves were generated by the quick
withdrawal or immersion, or combinations of these actions,
of a lé-ft-diam half-paraboloid plunger located near the
mid-point of one wall of the basin. Smaller plungers of
diverse shapes were also used. Measurements were sade both
in the constant-depth portion of the basin and over a beach
with a uniform slope of 1/13.6, which was directly opposite
the plunger. At the shoreline about 80 ft from the plunger,
waves produced by a sudden withdrawal, for example, were
3 in. high, with a maximum period of 3 sec.

The waves compare adequately with those predicted by
the theory of Kranzer and Keller, although they were 40%
smaller and 20% shorter. By extrapolation, it was found
that waves were produced which adequately simulated those
from the actual underwater detonation of a high-energy
explosive (5 tons TNT) and a nuclear device (20-knot equiva-
leat). It is concluded that with proper svaling the plunger
can be used to simulate waves from such causes.

R-425
Issued as N-794.

R-426
Screening of Chemical Toxicity to Marine Borers - Final
Report, Feb 1966, R. Hochman, H. P. Vind, AD629707

TR-048 and this report are complementary. The former
describes the methods employed in testing the toxicity of
chemicals toward adult limnoria tripunctata and the larvae
of teredo diegensis and presents some toxicity data. This
report presents all toxicity data gsthered as a part of the
toxicity screening program and analyzes this data with
respect (o chemical structure and toxicity mechanisms.
These correlations are of necessity sometimes vague because
of the lack of sufficient data on toxicity mechanisms as
well as the multiple mechanisms by which some chemical
compounds can act.

The most striking and significant finding was the
discovery that chemical compounds that were toxic to one
borer genus frequently or even generally were little toxic
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or nontoxict to another genus. When 2 chemical compound
exhibited toxicity to both genera of test animals employed
in this test, the toxic mechanism was generally different in
each case. An improved marine wood preservative, therefore,
sust contain a combination of agents that act by different
toxic mechanisms rather than a single cheamical compound or
group of compounds that act by a single toxic mechanism or
predominately by one mechanism.

The results of the toxicity screening tests have been
employed by the Laboratory as a guide in the selection of
the compounds for its harbor screening test program. The
results of this latter program are being used as a basis for
harbor testing at full-sized piles. The results of the pile
tests will be used as a basis for formulating suitable
treating solutions.

R-427
lssued as N-806.

R-428
Deep-Ocean Biodeterioration of Materials, Pt. 3, Three Years
at 5,300 Feet, Feb 1966, J. S. Muraoka, AD631078

Thia is Part 3 of a series of reports on the biclogical
deterioration of materials in the deep ocean. It covers the
data obtained after exposing 1,318 test specimens of 316
different materials for 35 mo on the Pacific Ocean floor at
a depth of 5,300 ft (Test Site 1). The wmaterials were
attached to a submersible test unit (STU). The STU was
retrieved in Feb 1965 and returned to the Laboratory for
tests and analyses. .

Hydroid growths were found on all the test specimens
placed on the STU. A few species of tube worms were found
attached to metals, plastics, and coated test specimens.
Most of the plastics and all the rope materials were covered
with bacterial slime growth. Cotton and manila rope speci-
mens were severely deteriorated by bacterial action. Wood
panels, plastics, and manila ropes were attacked by marine
borers. Metals, natural aand butyl rubber, and certain
plastic materials were not affected.

R-429
Engineering Properties of Shotcrete, May 1966, W. R. Lorman,
AD634074

The important technical information gleaned from a
literature survey covering the past 55 yr of laboratory and
field experiences with mortars and concretes applied pneu-
matically (i.e., shotcrete) is presented. In addition to
general facts concerning this method of construction, vari-
ous physical properties of hardened shotcrete, which have
been investigated by aumerous researchers, are discussed.
Insofar as strength and elasticity are concerned, hardened
shotcrete generally is quite similar to hardened mortar or
concrete made in the coanventional manner and fully com-
pacted. An experimental program is recommended for (1)
developing supplementary datas with regard to density, elas-
ticity, and strength (bond, compressive, and flexural) of
hardened shotcretes (premixed wet) made with 3/4-in. as well
as 3/8-in. maximum-size aggregate, and (2) ascertaining
whether or not comparatively small prismatic test specimens
truly represent the engineering properties of hardened
shotcrete in large wall panels.

R-430
Hydraulic-Pneumatic Floating Fender, Additional In-Service
Tests, First Series, Mar 1966, T. T. Lee, AD630637

Tests of two experimental hydrasulic-paeumatic flosting
fenders, first in a well-protected harbor (Port Hueneme) and
then in a relstively exposed harbor (San Diego), are de-
scribed. Each fender consists of a 50-ft-long bulkhead
fronted by two air-filled and two water-filled rubber bags.
Also included is information to aid engineers in increasing
the energy-sbsorption capacity of existing dock fender
systems.

.
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After 19 mo of in-service tests of the floating fender
it was concluded that (1) the emergy-absorption capacity of
the feader is adequate fur a well-protected harbor such as
that at Port Hueneme, (2) a fender system servang ships
under navigation conditions and in a marine eavironment
similar to those at Port Hueneme, requires a ®minimum energy-
absorption capacity of 16 snd a maximum of 50 in.-tons/
1,000 tons of ship displacement, and (1) resistance to ship
motion, including the hydrodynsmic mass effect, is an impor-
tant parasmeter which requires further investigation. It 1s
recommended that (1) full-scale tests of berthing 1mpact be
continued, particularly at exposed harbors, to determine
energy requirements for other fender designs and (2) wodel
tests of berthing impact be initiated, particularly of the
resistance to motion, for use 1n evaluating hydrodynaamic
mass. Although measurements were not made at San Diego, it
is concluded that the fenders provided satisfactory service
but were not loaded to capacity.

R-431
Protection of Mooring Buoys, Part 7, Results of Sixth Rating
Inspection, Dec 1965, R. W. Drisko, AD624799

This 1s the seventh of s series of reports on the
protection of wooring buoys. Fourteen test buoys were given
their sixth rating for exteat of coating deterioration,
corrosion of steel, and fouling. A fifteenth buoy had been
removed from testing at the time of the fourth inspection
because of advanced deterioration. The coating systems on
four of the buoys were 1a good condition, those on nine
others showed varying degrees of moderate deterioration, and
one was in poor condition. Two sets of I3 test panels each,
coated with the different coating systems used on the buoys,
wvere given their fifth ratiag inspection after 2-1/2 yr of
service. One set was exposed in San Diego Bay and the other
in Port Hueneme Harbor. The condition of the coating sys-
tems on the Port Hueneme panels showed a general correlation
with the test panels and buoys im San Diego. On buoys
coated with antifouling paints, no detectable antifouling
protection remained after 25 mo, but on the test panels at
both locations, two antifouling paints were still reducing
fouling after 2-1/2 yr.

Three of the test buoys were cathodically protected
with zinc anodes. The level of protection was high enough
to mitigate rusting in the underwater portions of these
huoys.

R-432
Subsarine Illumination snd Television in Harbor Water, Feb
1966, R. D. Hitchcock, AD623991

A submersible closed-circuit television system has been
used to conduct a quantitative study of submarine illumina-
tion and vision in harbor water. The television camera is
attached to a spread-U structure which holds a target jig
and a pair of incandescent-light assemblies. The light
assesblies are equipped vith remotely controllable polari-
zers and employ 1,000-W quartz-iodide lamps. Observations
of various types of targets were made during daylight hours
and st night. The effects of color filtering, polarization
filtering, and off-axis illumination om detection range and
resolution for the Vidicon TV camera were determined.
Theoretical calculstions were coafirmed. In harbor water
with an attenuation leagth around 5 ft, color or polariza-
tion filtering provides no improvement in contrast or reso-
lution. The seeing range for a Vidicon camera, in this type
of water, is generally less than 10 ft. The best resolution
obtainable was 1/4 in. at 8.7 ft.

A history and analysis of the performsnce of the under-
water television systes is included. Results are given of
an experimental study of mwethods of comstructing underwater
lamp assemblies using tungsten-iodide bulbs.
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R-433

Mechanics of Raising and Lowering Heavy Loads in the Deep
Ocean, Cable and Payload Dynamics, Apr 1966, P. Holmes,
AD631267

Based on a theoretical analysis of the cable and pay-
load dynamics during lowering or raising heavy loads in the
deep ocean given in Project TRIDENT Technical Report No.
1370863, further calculations of the maximum dynamic
stresses expected 1n the lowering cable are presented cover-
ing a wide range of cable and payload parameters. The
theoretical analysis 1s adapted to a proposed design proce-
dure, and two typical design examples are given, the results
of which are discussed i1n terms ot the safety of the lower-
ing or raising operations.

In order to make the design procedure applivable with a
greater degree of confidence, 1t 15 considered necessary to
make measurements of cable tensions and load and ship mo-
tions during a full-scale operation to fill 1n deticiencies
of dats and provide & basis for verification of theory and
calculations. In particular, data are needed on the coeffi-
cients of drag and mass, which at this stage must of neces-
sity be estimates.

R-434
Deadman Anchorages 1n Various Soil Mediums, Apr 1966, J. E.
Smith, and J. V. Stelcup, AD631848

A test program was conducted to investigate deadman
anchorage holding cepacities under applied horizontal loads.
Deadmen fabricated of concrete and ranging in face area from
5 to 72 5q ft were tested in depths of embedment from ground
level to 7 ft. The deadmen were pulled both singly and 1n
groups of three, in sand and in two s30ils with cohesive
characteristics. The test program also included tests on a
model scale.

The applied load versus horizontal displacement rela-
tionship exhibited a basic recognizable form for all condi-
tions of tests. By graphic analysis, a series ot reaction-
pattern curves was developed relating deadman holding power
in each cohesive soi1l to three factors, deadman face area,
depth of embedment, and whether the deadmen were embedded
singly or in & group. The results of the sand tests which
were described in a previous report were converted from the
previous anslysis to a compatible form and presented with
the cohesive so0il test results. These curves provide an
empirical means for determining deadmsn holding capacities
at different amounts of displacement within the range of
conditions rested.

The investigation disclosed that multiple anchors
develop a higher holding capacity per net area than a single
deadman with the same total face area. The increase in
holding capacity ranging from 5 to 20% depends upon such
factors as depth of embedment, the type of soil, and the
spacing between deadmen. Under most test conditions, up to
a 30X increase in holding capacities was attained in cohe-
sive soils an compared to sand, but 2 to 3 times the hori-
zontal displacement wasz required to achieve the maximum
holdtng capacity.

R-435
Current-Voltage Characteristics of Thin-Film Diodes, Mar
1966, R. D. Hitchcock, AD630587

The current-voltage (1-V) characteristics of thin-film
diodes were measured at 4.2K, 77K, and room temperature.
Superconductive tunneling was achieved with a diode consist-
ing of sluminum, aluminum oxide, and lead (AL/AL203/PB). In
the nonsuperconducting state the AL/AL203/PB type of thin-
film diode exhibited zener breakdown between 1.5 and 3.5 V.
However, the AL/AL203/PB diodes did not have reproducible
1-V characteristics, and the nonsuperconducting AL/AL20)/PB
dinde could not be operated with AC voltage long enough to
serve as a practical electronic device.

A thin-film diode consisting of aluminum, aluminum
oxide, manganese, and lead exhibited power-law 1-V charac-
teristics at ambient temperatures, under 60-cycle excita-



tion, and could be operated with a teproducaible 15V chavace

teviatic tor several hours  Bistable switching was achieved
with a thin-tils diode consisting of aluminum, alumivam
oxide, lead, and slusinum, 1n this diode the short-curcait

state wax produced by a high-voltage pulse and the open-
Circult state by a low-voltage pulse.

A theoretical analvuin of the observed -V characteris-
tics 13 presented.

R-410
Polay  Transportation - Analysis ot Tracked Personnel  and
Cargo Carriers tor McMurdo, Antarctica, Apr 1966, N ¥.

Pierce, D Taylor, ADASLIT)

The Antarctaic surtace tranxportition system hax been a
sourie of many problems tor the Antarctic aupport actavities
(ASA).  Little intormateon of value hax beea veported during
the 10 yr of Operation Deep Fireze to assist ain resclving
these problems An analysis ot the transportation system at
the McMurdo complex was made in relation to the existing ASA
trached and wheeled vehicies, carge-haadling equipment, and
tecently evaluated transport vehicles that appear suitable
tor opevation in the McMurde environment

Thas seport ceastders only tracked cavivers, but ex-
cludes  prame movers  auch as caterpillar tractors The
principal factors considered are the toads and the opera-
tional data tos and uxes ol tracked vavviers an the NeMurdo
atra It 15 found that the M29C Weasel s obsolete and
uneconomical to maintain, but that there are several tracked
varriers avatlable that could satisfact: ruly replace at It
1s condjuded that the military Mile  Husky, Thiokal 600
sevies  Trachmasters, and  Robin-Nodwell RNILIOD  tracked
cartier appear to be the most suitable, and 1t s recom-
mended that they be tested at MMurdo along with the RNTIIO
Nodwell tracked trailer whith as a possible 1eplacement tor
the 10- and 20-ton cargo sleds presently used.

R-437
Sea loe Strength Studies on McMardo Sound During the Austral
Summer  1964-65, Nar 1966, R. A, Paige, C. W. Lee, ADGIO20I

Dur.og the austral summer of 1964-65, a xtudy of some
of the physical properties of sea 1ce was made near MoMurdo
Station, Antarctica, where the sea 1ce is used oxtensively
tor arrcraft operations, travel, treight hauling, and dock-
ing tacilities

Tests ot both shear and ring-
lincarly ax  specimen
decreased as the e

specimens showed that
tensile strengths increased almost
temperature dectrased, the strength
sheet hecame warmer and mote nearly asothermal.  Average
shear strength decresased trom 140 pai 10 late Ottt to a low
of 90 pxy in late Jan and then increased to 115 psy by
10 Feb just before breakup, average ring-tensile strength
similarly decveased trom 190 pri an wmid-Dec to a low of
145 ps1 in early Feb, and then ancreaxed to 170 psr by
10 Feb, Internal deteriovation and ‘ecrease in strength,
thichness, salinity of brine, and temperature gradient are
all related to rising temperatures and increased solar
radiation during the summer.

Development ot a rveliable method of predicting the
bearing capacity of sea e depends  upon more detarled
knowledge of the eftects of loads, the history ot the ice,
danger zones  and satety ftactors, and other festures to
isure sate operation on the e,

R-438
Technical Data Compited from Operational Reports on Deep
Freeze 61 Through 65, Apr 1966, J. P. Cosenza, ADLR(94Y

This rveport 1s a compilation of technical data obtained

only trom veports prepaved by the Commander, Antarctic
Support Activities, and the Commander, U.S. Naval Support

Force, Antarcticy, for Operations Deep Freeze 61 through 65.
The reports are listed 1n the bibliography. Data trom
previous Deep Freeze operations ave compiled 1n NCEL Tech-
nical Reports R-155 and R-210.

The object of the comprlation s to provide o ready
teterence for perrons toncetned with the design, construc-
tion, maintenance, and operation ot equipment and facilities
in the Antarctic. It 1s recognized that the information s
historical and pertains to specitic or limited sections of
the south polar area However, the sources utilized n
comprling this report are among the tirst documentations ot
large-scale construction and continuing Naval shore-based
operations 1o Antasctica.

R-419
Mechanism ot Rodenticudal Actavaty ot Gliricudia Sepiwa, Apr
1966, H Mochman, AD6ILOO2

A study was made of the mechanism by which giiricudia
sepium(yaite) exerts 1ts rodenticidal propecties Extrace
tion of the leaves of this plant, tollowed by physical and
chemical fractionation, tevealed the presence of oumarin as
4 constituent ot the phenolic traction Consi Jeration ot
the conditions under which these leaves ate used as rodeats-
cides, the known bacterial conversion of coumsavin inte the
hemovihagic agent dicowmerol, and pathological evidence in
rats ted on tncubated leaves point to coumarin as Lhe banis
tor the 1odenticidat propetties of this plant.

R-440
Hydrodynamic Analysis ot a Spread-Noored
Open Sea, Aug 1966, R, J. Muga, ADG TG

Plattotm in the

A mooted construction-type platform excited by wvegu-
lat random surface gravity waves was studied wn the labova-
tory, in the tield, and theoretically, The plattoim was
spread mooted by tour 2-1/2-in. die-tock chaina an about
165 tt ot water 1o the open Pacitic Ovean.  Water level
variations at thiee locations, ship rotations and acceleta-
tions, mooring torces, and wind velocities were measuted in

sea statex 2 and 3V, and a mwmulated sea state & an the
laboratory Three vecordings each ot the prototype and
moudel tests were analyzed using time series techniques to

provide apparent amplitude resxponse operators tor all shap
motions and movring forces.  The motions ot the barge when
excited by aregular unitorm surtace gravity waves were pre-
dicted usaing the linear theory of ship motion.  The tunda-
mental analytical tool used in the computations s the
well-known slender body theory.  Agreement bhetween theory,
sodel, and prototype cesults s considered to he encellent
tot the surge, sway, 10ll, heave, and pitch motious  Agree-
ment tor the yaw wotion 1s poor. It s concluded that the
most pioohable value ot the annual makimum foree induced on
anv ot the moorings ix 120 kips.  The present sooring con-
figuration possexsen sutticient reserve stuvength to preclude
tarlute of the moorings due to wave-induced motrons,

R-441
Polar Camp lmprovements, Water Syatem Ustag a Hot-Water Saow
Melter, Nar 1966, C. R. Hotfman, G. E. Shewwood, AD631322

Unsatisfactory operation ot an electric snow melter in
the Deep Freere 64 NCRL camp led to the development of a
hot-water snow-melting system uxing exvess capacity in the
camp water heater as the heat source. In tests ot the
semtantomatic hot-water melter, water was produced at a tate
ot 100 gph.  Thix  compared to 60 gph with the electric
immersion heater xnow melter which had been designed to
operate on excens generator capacity avatlable during per-
rods of nonpeak electrical lead.

The hot-water snow melter was used throughout the Deep
Freeze 65 summer season to produce about 250 gpd. It wan a
tast and etficient melter, and had the advantage of employ-
ing standard parts which were ecaxily assembled and operated.
It was concluded that the hot-water melter should be consid-
ered for use in camps obtaining water by melting surface
Show,



R-442
Dose-Attenuation Varistion With Incident Gamma-Ray Energy in

Two-Legged Concrete and Steel Ducts, Apr 1966, J. M.
Chapman, AD630697
Gamma-ray dose-attenuation factors were measured in

concrete and steel ducts. For concrete, 3-ft-sq and 1ll-in.-
sq ducts were used with AUI98 (U.412 MEV), CS137 (0.662
MEV), and C060 (1.25 MEV) gamms-ray sources. For steel, an
11-in.-sq duct was used vith CS137 and CO60 sources. Atten-
ustion factors for given geometries were compared as a
function of incident gamma-ray energy. The relative effec-
tiveness of steel and concrete ducts of a given geometry was
determined.

It wvas found that the attenuation factor decreases
monotonically with increasing energy in concrete ducts.
Mowever, in the 1l-in. steel duct the attenuatiocn lactor for
the high-energy source (C060) was greater than for the
low-energy source (CS137). In comparing the ll-in. concrete
and ll-in. steel ducts, it was found that dose rates in the
concrete duct were higher by a factor of about 2. Measured
attenuation factors were compared with values obtained using
8 computer code based on the albedo concept. It was found
that calculated attenuation factors agree to within +30% of
the measured attenuastion factors.

R-443
Blasting Ageats for Navy Comstruction Forces,
A. L. Scott, AD48142SL

May 1966,

Navy comstruction forces preseatly use dynamite for
blascing in construction operations. Dynamite is subject to
strict regulations regarding transporiation and storage, and
the required facilities are not often available in field
operations.

Several blasting agents sre now available vhich have
the blasting capability of dynsmite but are composed of two
ingredients, by themselves nonexplosive, each of which can
be transported and stored without restrictions and then
mixed at the blast site. Aerex S-1, Aerex S-2, and AN-FO
(ammonium nitrate plus fuel oil) are such agents. AN-FO 1s
best suited to the needs of Navy comstruction forces.
Because none of these ageats is satisfactory for use under
wet conditions, dynamite would be required to supplement
thes for wet work and as a primer for the two-component
agents.

Aerex L-1, a two-component, liquid blasting sgent and
Dow MS-80, a waterproof slurry containing aluminum parti-
cles, were also investigated but are not recommended for use
by Navy construction forces at this time.

R-444
Lossy Conductors for Attenuation of Power Line Interference,
May 1966, D. B. Clark, AD633850

The imstallation of overhead and underground lossy
pover conductors at the Hawvaiian Tracking Station, South
Point, Hawaii, has been tested, and the results show that
the conducted and radiated interference from the power line
are greatly reduced. Measurements of attenuated inter-
ference covered the frequency range from 14 kHz to 1,000
mliz. A comparison to previously installed lossy lines shows
that the Hawaii line, composed of the latest developments in
lossy conductors, is the most effective in attenuating

interference.

R-445

Potential Applications of Radioisotopes in the Navy, May
1966, L. B. Gardner, A. E. Hanna, H. E. Stanton, AD633785

NCEL has conducted a study of the potential applica-
tions of isotupic devices and techniques within the Kaval
Shore Establishment. Radiation characteristics, general
applications of isotopic devices, and specific problem areas
are discussed. Recommendstions are included for the use of
surface density and moisture gages in the inspection of

R-61

compacted earth, and for additional work in the determina-
tion of the thickness of in-place steel sheet piling and the
thickness and density of concrete.

R-446
Multipurpose Type 1 (MP-1) Fuel for Antarctic Use, May 1966,
W. W. Watson, ADLBLET7

The specifications for a multipurpose fuel, MP-1
(MIL-F-23188) have been developed by the BUWEAP. This fuel,
proposed for use in Antarctica in aircraft turbines, diesel
engines, and space heaters, has received prior approval for
use in C-130 and C-135 aircraft. The current study was
undertaken to determine its suitability for use in diesel
engines, space heaters, emergency camp stoves, and lanterns.

These tests have indicated that MP-1 is a satisfactory
substitute for DF-A (diesel fuel, arctic) in medium and high
speed diesel engines, and in pot-type space heaters. MO-1
is not recommended as a regular fuel for pressurized, com-
mercial camp stoves and lanterns which normally burn white
gasoline, although under urgent conditions, it may be used
1n these units for short periods of time.

R-447
Dynamic Properties of Plain Portland Cement Concrete, Jun
1966, W. L. Cowell, AD635055

Two concrete mixes (a medium- and a high-strength mix),
each cured under two different conditions (73F, 100% rela-
tive humidity for 26 days followed by 2 days in a 20% RH
environment or 73F, 100% RH for 28 days followed by 21 days
in a 20% RH environment) were tested to determine the effect
of differences in moisture content and rate of loading on
their compressive and tensile strengths.

The compressive tests showed the values for mechanical
properties iancreased as the rate of loading increased. At
the maximum rate of load'ng (approximately 2,000,000 psi/
sec), the increases in compressive strength over the values
for static loading for the moist, 28-day concrete were 45%
for the medium-strength and 39% for the high-strength con-
crete. The increases for the drier, 49-day, medium- and
high-strength concretes were 35 and 24%.

In the splitting tensile-strength tests, at a stress
rate of 300,000 psi/sec the increases in tensile strength
over the static values for the 28-day concrete were 70% for
the medium-strength and 67% for the high-strength mix. For
the 49-day concretes, the increases were 53% for the medium-
strength and 40% for the high-strength mix.

Recommended percentage increases in compressive
strength are given for concretes subjected to high strain
rates,

R-448
The Transportation Problem with Variable Demands, Jun 1966,
H. Gonshor, AD635881

The so ution for the standard transportation problem
assumes a .onstant supply at each source and a constant
demand at es ™ ?--“ination. In many practical applications
it is desirable to know how the solution is affected if the
demands at the destinations are varied.

There are relatively sivple, intuitively plausible,
algorithes which produce solution to the modified problem.
Unfortunately there exist counter-eyamples which show that
these simple algorithms do not aneces:arily produce an opti-
mum solution to the modified problem.

The algorithm developed in this report produce. an
optisum solution to the modified problem with an amount of
computation which increased roughly logarithmica'ly with
problem size.



R-449
Polas
Jun 1900, D

Construction bquipsent, LGP Do Seties D Snow Tractor,
Tavtor . ADGBOLTS

A caterpillsr Do oaenies DBGD) tractor was putchased
amd moditied during Y65 to produce 2 tos ground pressure
(LGP) snow tractor with leas werght and size than previous
LGP DaC’s, but with the same general antatctae comxtiuction
capabulaty The basic DG wath accessories wan about 700 Ib
heavier than the basic e, but the moditied KD was 1,440
Ib tighter than the samilatly moditied DG This reduction
in weight was made possible by an anceease in the allowahle

ground braring pressure and by the use of aluminum track
shoes 10 plate ot »steel The LGP DGD gave satastactory
setvice, except tor minor problems, durting 210 he of opera-
tion in varitous antatttic tasks during the winter of 1905-600
{antaretic summer).  The aluminum tracks showed no notice-
able weat It s cecommended that the cab ot the D4l snow
tractor be tearvanged tor operator convenienie and better

aeating comfort, that the fender exteanion and gusset plates
under  the battery box be moditied to clear the track ot
maximum osctllation of the track system, and thst considera-

tion be given to o singlesrail side-track Ds anow tracton
tor the next moditicstaion
R-a50
Protective Coverangs tor Loe and Soow,  Jun 146, N 8§
Stehlie, ADOASYGY

Summer deterioration ot snow and ce suttaces due to
high solar tadiation and near-melting tempetatures hampers

the year-round use ot natursl sce islands and amooth sea-ice
ateas in the Arctic Ocean, and permanent snow and tce areas
i the Antatctie Sawdust hax been used successtully wn the
Caltternta Sierras ftor protectaing  compacted=snow  sreas
dueing  periods ot alternating above- and below-tieczing
temperatures and high solar radiation, but its acarcaty and
shipping bulk preclude ity use an polar aveas Urethane
toam has proven even more successful thau sawdust as g
protectave covering 1o laboratory tests dutiog alternating
shove- and below-treezing temperatures and simulated solar
tadiatson Use of snos or chipped ice on ace surtaces in
the Antarctic has generally provided sulbicient protection
to prevent detervoration and ablatron, but warmer enviton-
meats may preclude use ot these natural matervals

The use of snow and chipped 1oe as protective coverings
should be explorted and turther studies should be made to
gatn quantitative knowledge on the protective properties ot

these  natural materials and to determine the practical
spplecation ot urethane toam in polar areas

R-451

Foamglas Insulation tor Buried Hot Prpes, Jun o6, ) M

Stephenson, ADGRORSSL

To determine 1t Foamglas s reliable for ansulatang and
protecting buried hot pipes 10 direct contact with the sal,
RUDOCRS trquested NCFL to evaluate thes waterproot insulat-
ing material (Federal Specaitication HH-1-551) A prelim-
nary investigation disclosed that Foamglas was being used
successtully by a number of organizations to protect pipes
i dry soils. A wmore extensive investigstion, which in-
vliuded examination ot Foamglas-insulated pipes v xatu and
examination of samples ot soils and Doamplas, discloxed.
(1} the vapor barrier on the toamglas wan trequently broken,
allowing moisture to penetrate the Foamglax insulastion,
2) Foamplas abrorbs more water (as much as 7.9% by volume)
thau had been veported, and (1) tarlure of vapor bartier and
insulating material to prevent water intrusion permitted
pipe corrosion, heat loss, and sometimes disintegration ot
the Foamglax, (n the basis ot these investigstions it was
concluded that Foamglas 15 net suitable tor ansulating pipes
below Lhe water table or in wet souls.

R-452
Tunnel Ventilation
Antatctics, 190%, Jul

and MNeat-Load Sutvey, Byrd Station,

{900, C. K. Hottman, ADeib 90

A veutilation and heat-load sutvey was condusted 1n the
undersavs  tunnels st Byid Station, Astarctiva, n late
December 1905 This work was pertormed to obtsin curteat
intormation on tunnel cooling requitements and Lo obtain
data tor tunne! vooling system design.

The survey showed that average tunnel temperatures are
Sk to oF lower than during a4 similar survey cvonducted an
1963, but are still sy much as I8F higher than the desired
temperatute of OF

Doves originally inatalled
detormed and become 1noperative, allowing the tree circula-
tion of warm sutface air thioughout the undetsnow camp

It was condluded that tunnel temperatures in the under-
snow vamp can be reduced by installation of airraght bulk-
heads and sustable seltclosing dooss to preveat the inflow
ot watm, sutface atr and reduce (rossccirculation between
tunnels ALl tunnels except L-7, which vontains the commu-
nivations galley and generator burldings, can be adequately
cooled by diawang cold 810 trom tunnel walls A cooling
avstem based on the NAVFAC's ats-plenum concept appears to
be the moat surtsble mesax ot vooling tunnel L-7.

at tunnel enttances have

K-451
Test ot Zim
Floating Drvdook,

Stlicate Coatings on Work Aveas ot a
1966, ¢V Rroutllette, ADWRG’SH

[norgana
Jun
stlitate protective coatings
one  zinc-rich epoxy
@) deck sections and
tor & 2-vr, 1n-service

Poutteen find  anorganic
postiuted  and  seltcuted)  and
costing were applied to
of the USS ARD-12

(hoth
protective
other work arecas
tield test

Atter i-mo exposure, which 1ncluded faive dockings, the
postoured costings, as» a (lass, were aignifocantly supevior
to the seltiured coatings The zinc-rich epoxy costing alse
showed superior pettormance.

R-454

Construstion and kvaluation ot a Prototype Electromagnets-

tally Shielded Room, Jun 1906, H. A. Lasitter, ADoioi7Y
An electiomagnetically shielded toom composed ot 20-

gage sheet-metal wall material with continuously soldeved
seams was constiucted and evaluated at NCEL.  The 20x20x8-tt
room 18 4 prototype model designed as & basis tor determin-
g specitications tor the construction ot large shielded
toom tnstatlations.  Klectromagnetic shielding evaluation ot
the room war pertormed 10 sccordance with MIL STD-28%, along
with additionsl measutements at 1.0, 2.5, and 9.0 ge/sec.
The lowest value of shieldiag ettectiveness was 65 db at 14

he/sec

Construction techniques tor such design teatures ax
sheet-metal joints, soldered scams, power-line tiltering,
ventilation ducts, and cable raceways are discussed  Tech-

nques tor providing penetrations into the room tor gas,
water, and sewage were 1nvestigsted. Measurements ot the
ettect of small, controlled openings into the room were

determined.  The acoustic shielding properties of the room
ate also given n this report.

R-455
Inxtallation ot Barrier Systems on Marine-Borer-Damaged
Rearing and Fender Pilex, Jun 1966, T. Roe, ADLBOS2S

All ot the beaning and tender piles ot Target Repaur
Facility Pier, San Diego, Calit., were i1aspected by a diver
tov mechantcal and brological damage. On the basis of the
mspection vepott data, beating piles were chosen tor bav-
rier application, and tour ditterent systems were installed.
Cupro-nickel, tlexible polyvinyl chloride, cral-tar-pitch-
impregnated tiber, and rigid thermotormed polyvinyl chlor-
1de.  Eighteen tender piles wire protected by wrapping with
tlexible polvvinyl chloride and 1nstallation of rieel shoes
an tubbing strips.
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R-455 Suppl.

Installation of a Grout-Filled Sleeve Barrier System cn
Bearing Piles and In-Service Performance of Five Barrier
Systems (Supplement to Technical Report n-6455, Installation
of Barrier Systems on Marine-Borer-Damaged Bearing and
Fender Piles), May 1967, T. Roe, AD813929L

As part of an investigstion of methods to extend the
service life of waterfront structures, grout-filled ayloa
sleeve barriers (Prepakt Fabriform) were installed on 10
bearing piles of the Target Repair Facility Pier, San DNiego,
Calif.

The grout-filled sleeve barriers om the pier were
inspected after 2 mo service, and the other five barrier
systess after 7 to 17 mo service. Some piles protected by
the latter systems had sustained mechanical damage because
of the lack of a fender and csmel system. Otherwise, all
were performing satisfactorily except for the coal-tar-
pitch-impregnated split fiber sleeve barriers (Sonoco Duro-
pipe) vhich had been attacked by limaoria.

R-456
Deep-Ocean Biodeteriorstion of Materials, Pt. &4, One Year at
6,800 Feet, Jun 1966, J. S. Muraoks, AD636412

As Part IV of a series of reports on the biological
deterioration of materisls in the deep ocean, this report
covers the dsts obtained after exposing metallic and non-
metallic specimens for 13 mo on the floor of the Pacific
Ocean at a depth of 6,800 ft (Test Site I). The specimens
were attached to a submersible test unit that was retrieved
in Feb 1965. Preliminary exsminstion of the specimens was
made aboard ship, and the final examination, tests, and
analyses were performed at NCEL.

On recovery, most of the plastic materisls sad all of
the rope specimens were covered with baiLierial slime.
Cotton and manila rope specimens were severely deteriorated
by marine microorganises. Wooden test panels, plastics, and
manila ropes were attacked by molluscan borers. Glass,
metals, natursl and butyl rubber, and certain plastic mate-
rials were not adversely affected.

The results of brea.ing-strength tests on ropes, weight
loss mesasurements of wood panels, moisture absorption tests
on plastics, and insulation resistance and voltage breskdown
tests on electrical insulating materials are presented.

R-457

Polar Camp Improvemeats, Requirements and Concepts for
Covered Storage Facilities, Jun 1966, G. E. Sherwood, J. P.
Cosenza, AD636417

A study of storage facilities in polar camps showed a
need for improved facilities for csmps on areas of drifting
snow. Equipment snd materials stored in the open become
drifted over and require costly manpower for digout. Damage
during storage and digout are aslso costly. Digout can cost
$400 to $600 per piece of equipment following winter storage
or prolonged storms.

The use of a lightweight, easily erected, low-cost
storsge shelter should produce savings in manpower and
materials. Availsble information indicates that such a
shelter would cost $1.50 to $2.00/eq ft. A storage basement
under a building on a snowfield would also provide covered
storage space at s very low cost. It vas concluded that a
study should be made to determine the feasibility of light-
weight, easily erected, low-cost storage shelters for use on
arveas of drifting snow. Also, a prototype storage basement
should be coastructed under a Jsmesvay with an NCEL steel
foundation so that its practicality for storing supplies,
small itewms, and frozen foods can be evaluated.

R-63

R-458
Protection of Mooring Buoys, Pt. 8, Results of Seventh,
Rating Inspection, Jun 1966, R. W. Drisko, AD636422

This is the eighth of a series of reports on the pro-
tection of mooring buoys. Thirteen test buoys were given
their seventh rating for extent of coating deterioration,
corrosion of steel, and fouling. Two other buoys had pre-
viously been removed from testing becsuse of advanced deter-
ioration. The coating systems on three of the buoys were in
good condition while thostc on 10 others showed varying
degrees of moderate deterioration. Two sets of 13 panels
each, costed with the different systems used on the buoy-,
were given their sixth rating inspection after 3 yr of
exposure. One set was exposed in San Diego Bay and the
other in Port Hueneme Harbor. The condition of the coatings
on both sets of panels was generally better than that of the
buoy coatings, but there was a general correlation between
the conditions of the two test groups. Om buoys coated with
aatifouling psiats, no detectable antifouling protection
remsined after 25 mo, but on both sets of test psnels, two
antifouling paints were still apprecisbly reducing fouling
after 3 yr.

Three of the buoys were cathodicaliy protected with
zinc asodes. The level of protection was high enough to
mitigate rusting in the underwater portions of these buoys.

R-459

Epoxy Coatings on Water-Tank Imteriors, Pt. I, Application
of Coatings and Initial Inspection, Jun 1966, R. W. Drisko,
AD486411

Each of three proprietary epoxy coating systems was
applied to the interior of a different steel water-storage
tank at NAS, Lemoore. One of these systems was also applied
to a stecl water-storage tank at NAS, Point Mugu. A de-
scription is given of esch coating system snd its method of
application. Tabular data compare coating coverages snd
present & labor and material cost breakdown on each tank.
The tank interiors were given their first inspection about 8
mo after the coatings were applied. All had some degree of
blistering. Additional inspections will be made yearly, and
prcgress reports describing these conditions will be incor-
porated into Part Il of this report.

R-460
Volatile Photodegradation Products of Organic Coatings, Jul
1966, P. J. Hearst, AD636828

Various clear and pigmented vehicle films were irredi-
ated in air vith a mercury arc and a xenon arc. The vola-
tile photodegradation products were identified by infrared
spectroscopy. The coatings included alkyd, oil, vinyl-
slkyd, vinyl copolymer, partially hydrolyzed vinyl copoly-
mer, polyvinyl acetate, epoxy-amine, and epoxy-polysmide
films. The major product from all films was carbon dioxide.
Eleven other products or types of products were obtained, as
well as some unidentified products. The addition of pig-
ments decreased the yields of almost all the products.
However, the yields of different products were affected in
different degrees by pigmentation, and this difference may
in part be related to the penetration of the light responsi-
ble for the production of each particular product.

R-461
15-kW Uninterruptible Electrical Power Supply Unit, Jul
1966, E. Giorgi, AD486853L

A 75-k¥ uninterruptible electrical power supply unit
incorporsting an ideal electric stored controlled energy
system was procured by NAVFAC for test and evaluation by
NCEL. Control deficiencies and operstional problemss en-
countered during the initial equipment check-out phase
resulted in the terminition of the scheduled test program
before completion. This report presents a discussion of the
deficiencies and problems encountered in the test unit,



result ot teats conducted betore the test program was
terminated, and  com Jusions  and accommendstions  regarding
the usetulnexs ot the deal electi.. stored contrvolted
energy concept fhe use ot the adeal clectiie concept
utitntesruptible  power  supply systems rated 100 kW or less
was recommended
R-w62
Moderttization ot Moded b-21 and E-JIKS Portable Automatac
G=Agent Alarms, ful 1906, A L Scott, AD4RoRO6

NAVEAC has 4 stock ot MRodel E-21 snd B-21R. alarms
vapable ot detecting G-agents at temperstures shove freez-
LT3 A contr et was let to develop a2 modernization proce-
dure to enad These atarms to also detect the newer V-
agents and Lo operate 4t temperatures down to -40F To test

the modernization procedure, 20 alarm
contractor.  Pinal tests ot the modi-
tied alsrms were made by the NASL, Rrooklyn, New York

Agent sensitivity, operstion st high snd low tempera-
tures, and general capability wece tound to be satistactory
Minor mechantcal retinements should result on an instrusent
having o 4% reliability

Other detedtion aystems are being developed by othes
DOD agencies Por interim emergenty tequitements, the Army
has o stock of Model B-41 slarms eith approxamately the same
capabrlity as the modernized E-21 and E-21K2 alacms

the ettectivenerss of
were moditied by the

R-wt i
Reststance
1o, S N

ot Tubular  Structures to
Takahashi, W F  Gates, K. L

Dynamic Loading, Jul
Renusha, ADoioYle

Statie and  dynamic experimental amvestigations  were
comducted to validste the NEEC computer program used to
predict the behavior of microwave towers subjected to blast

loading

The following tests were conducted - statie and dynamic
testa on steel and concrete specimens, static tests on 4
simply supported tubular b and on @ cantailever model, and
dynamic tests on thiee medel towers -tiee-vibration tests,
base~accelerat ton shock=pu se tests on o vibration machine,
and arr-blast tests an o 6-°t shock tube.

The tatlurte mode tor the statically loaded beam and
cantilever tower was ot the same type as tor the dynamically
loaded cantilever tower. A semicitcular bulge ovcurred n
the 1nsude and outssde steel ovhinders at the location ot
maximum moment in the compression zone.  Models tested an
the shock tube tarled st peak overpressures ot 4.4 psi,

The model tests showed the NFEC computer program can
predict the behavior of small cantailever towers under Jdit-
tereat types of dynsmic loading, thus 1nctesasing the level
ot «ontidence in the program's prediction ot strength tor
the protolype tower

R-404
Polar Transportation Equipment 4x4 Cargo-Pessounel Van With
High-Flotation Tires, Aug 1900, W. H. Beard

A 4xd truck chassas tatted with 19.75x20 low-pressure,
high=tlotation tires and 3 custom-made van-type body with
seating tacilities tor 20 passengers was used 45 o shuttle
bus for hauling cargo and passengers over all types ot roads
on dart, trozeu ground, and sdjoining areas of 1ee and snow
at McMurdo, Antarctica, during the summer season of Deep
Freeze o6,  The vargo-personnel van pertormed quite well 1n
all  capacities, rtequiring minisum saintenance  and  minor
reparrs an over 400 he ot operation. No specral skills were
required 1n its operation or maintenance, It was driven on

roads with grades up to 24%. During the period >t 12 Jan
1966 to | Mar 1966, 1t was used as the primary means of
transporting personnel and  light cargo between McMurdo
Station and Williams Faeld.

It was concluded that the cargo-personnel carrier is
suitable for transporting passengers and light carge on
roads over snow, ice, and trozep ground. It 13 recommended

tor use at polar coastal stations.

R-st
Dittevential Neutron Albedo tor Thin Stabs, Aug 19¢5, D. R
Doty, AD63i7S79

Data giving the experimental angular distribution ot
dittesential slbedo tor thermal neutrons sncident upon thick
statterers ot lead, 'nigh density concrete, and 1rvon have
been collected  Dittereatial albedo of thermal neutrons on
aluminum, 11on, and polvethylene as s function of the mate-
rial’s thickness for s given incident and exit angles s
shown These data ave compared with 4 theoretical formula.
Experimental vetitication ot the theoretaicel tormula 13

good tor the angular vartasbles. Asymptotic limits ot

the tormula tor thick and thin scatterers ave 45 would be
expect=d  physically The exponential dependence ot the
tormuta upon thickness agrees roughly within experimental
eriors Reasous tor tnaccuracies in the magnitude ot daf-
terental albedo air discussed.

An extenston to general albedo messurements for than
acatlerers at suy energy 1s Jdescribed  This method, employ-
ing elementa! scatterers, 13 shown to yield reliable results

quite

th the thermal region when the thickness ot the materisl s
less than one mean tree path.  The methed also does away
with the need tor ¢ collimated detector in ditferential

alhedo measurements for thin scatteress

R-4bo
Seasonal Damage to the McMurdo lie Whart During Deep Freeze
ob, Aug 196, B A Paige, AD0 3718,

The existing whatt at McMurdo Station, Antarctica, 1s
totmed trom old ses e that tas sccumulated along the
western shore ot Winter Quatters Ray. Seasonal  damage
duting Deep breeze o6 consisted ot the i1ce tace at the water
level being undercut, the overhang vaving in, and the vesul-
tant  loss ot (ritically needed surtace area.  Uncontiolled
meltwater desinage early 'n the season eroded gullies and
potholes 1n the whart surtace and contributed to the under-
cuttang.

Duting  the austral summer of Deep Freeze 66 wave
action, high surtace-water temperatures, and meltwater
dratnage were the primary causes ot undercutting and ero-
ston.  Since 1t s not economically teasible to contr 1 the
water temperature, the only way to prevent undercutting is
to tedu ¢ o1 eliminate the damage trom wave action snd to
tontrol surtace drainage

It was toncluded that the tace ot the whart should be
protected by a aplash shield and that the surtace of the
wshart should be protected by compacted till and good drain-

age. 1t was also concluded that sauitable equipment snd
technaques should be developed for diilling and excavating
i the wwesrock mixture at the whart, snd that observations

should continue to develop adequate knowledge on the sea-
sonal tistory ot the 1ce whart and the protective messures
employed.

R-407
Second
C. V.

Corrosion Survey ot Steel Sheet Aug 1966,

Brourllette, A. F. Hanna, ADG3I7044

Piling,

lon-service steel sheet pilang was investigated 1o 1959
at eaght Naval stations.  In 1905 the piling at fave ot
these stationy was investigated again to gather further
intormation on the corrosion rates of steel sheet piling at
watertront locations. The value of applying maintenance
coatings trom the mean low-water mark to the top of the
piling and of using cathodic protection was reatfirmed by
this second survey.

R-408
lee-Grading Equipment - lcedozer tor
lee, Aug 1966, 8. E. Gittord, ADo371}1?

Proneering 1n Rough

the development of an
1ce obstructions and
The unit consists of

This techuical report  covers
wwedozer attachment tor removal ot
rough grading of uneven 1ce surfaces.



e self-povered, rotating, spiled-tooth cutter mounted on the
front of & size ) cravler tractor. Tests near McMurdo
Statioa, Antarctica, during the summer season of Deep Freeze
66 showed that the icedozer wvas suitable for rough grading
uneven ice surfaces ond for producing i1ce-aggregate f1ll for
roads and runwvays on ice. The tests also showed that the
unit ves not eatirely suitable for finish grading and sur-
facing operstional areas on ice. The i1cedozer is considered
suitadble for piomeer comstruction aad rough grading ice
obstacles and uneven ice surfaces, but an iceplane-grader
employing the icedozer sttachaent should be developed for
finish grading and surfacing roads and runvays on 1ce.

R-469

Carbon Dioxide
Electronic Equipment, Aug 1966, C. W. Terry, J.
AD488168L

Fire Protection Systems for Coaputers and
J. Bayles,

A study vas conducted to i1mprove the design of carbon
dioxide dispensing systems used to extinguish fires 1n
taciltties housing electronic computers. Information was
collected from visits to cowputer facilaities, a literature
survey, and interviews with representatives from i1adustry.

Tests were conducted in simulated computer cadbinets to
confirm various fire protection hypotheses, to evaluate
nozzle types for fixmed-pipe dispensing systems., and to

deternine the i1nflueace of various parameters on the strata-
fication, concentration, and persistence of CO2 in computer
cabinets. It was concluded that a Schutte and Koerting
stesm-jet blower will provide the most effective means of
dispensing CO2.

R-470
Undersea Nuclear Power,
Beck, AD636920

A Status Report, Aug 1966, E. J.

Siace the publication in 1964 of Techniques for Under-
water Nuclear Power (NCEL TN-545), consideradle research and
development has been dome vhich has changed the picture
regarding the feasibility of using :solated reactors on the
ocesn bottom. This study coasiders in some detail the work
on fouling, corrosion, and hest transfer accomplished by the
C. F. BDraun Company, Alhamdra, Calif., under Contract NBY-
32274,

Also considered are additional probleas which might be
encountered in using radioisotope decay heat 1n large
(multi-kilowatt) generators or fuel cells in the deep ocesn
eavironment .

A cursory up-dating of the known arts related in the
earlier study is made, especially in referencing material
vhich has receatly become available.

Possidble areas for further investigation are Jdeline-
ated.

R-471
Mechanical-Flush Chemical Toilet,
AD4BT931L

Aug 1966, N. L. Drobay,

Sanitary facilities aormslly encountered in the polar
regions leave much to be desired. Enisting facilities must
be improved if a healthy asnd safe eavironment is to be
provided. Previous studies indicated that the chemical
toilet is one desirable means of providing significant
improvements to existing facilities. 1Iln pursuit of this
goal, the mechanical-flush chemical toilet was developed. A
prototype was tested exteasively and performed satisfactori-

ly. The unique feature of the unit is simplicity. Other
significant features include lov cost, reliadble sanitary
operation, odor control, and minisum wvater usage. It is

recommended that the toilet be further developed to include
a modified tank and an automatic flushing mechanisa, and
that it thea be incorporsted into the advanced base func-
tionmal component systes.

k=63

R-472
Light-Duty, Expandable Land Anchor (30,000-Found Class), Aug
1966, P. A. Dantz, AD640232

This study developed a family of two-tluke, light-duty,
cvxpandable land anchors that have ultimate verticsl holding
strengths of 30,000 to 60,000 1b 1n sand and clay sorls. It
also includes a method of 1installation for these anchors
that reduces excsvation to the borsng ot either a 3- or
6-in.-d1am hole.

The anchors when closed form a nominal
circular cylinder. After installation, two flukes are
opened by the so1l action to hold the anrhor 1n the sorl

One hundred and fafty-six field tests were conducted to
evaluate the anchor design, vertical and horizontal holding
strength, structural strength, opening characteristacs,
tluke length, overburden depth, and installation equipment
and techniques. Recommendations on the use of these expand-
able anchors are included.

3- or b-1n.

R-413
A 7.5-kVA Power Transient
Kajithara, AD63782¢6

Synthesizer, Aug 1966, H H.

This report describes a newly dJdeveloped, electrical-
pover test unit designated a power transient synthesizer.
The synthesizer 13 essentially a power source which fur-
nishes line-trequency, alternating-current, electrical
power, containing a variety of power parameter fluctuations
The power parameter deviations last trom 8.3 ms to 5 sec and
include fundamental frequency overvoltages and undervolt-
ages, momentary pover outages, pulse voltages of 10 to 4,000
V superimposed on the funlamental sine waveform, and fre-
quency deviations of 0.2 cps to 6 cps about the fundamental
frequency. Test data taken on a DC power supply 18 pre-
sented to 1i1llustrate the capabilities of the synthesizer.

R-474

Static and Dynasic Behavior of Antisymmetrically Loaded

Arches, Sep 1966, R. H. Chiu, S. K. Takahashi, AD63Blle
Four pinned-base steel arches with a 96-in. radius,

143.8-in. span, and uniform cross section were cold-rolled
from 4M13 sections and tested under various static and
dynamic loads unmiformly distributed over one-half the arc
length. A maximum static load ot 72,000 1b was applied hy
the NCEL blast simulator using coapressed air. A dynamic
peak load of 64,000 !b was attained by detonating primacord
1n the blast simulator. The blast loading had a rise time
of about 3 msec and a decay time of about 1.6 sec. An
equivalent triangular load-time function was used for the
dynamic analysis. The applied loads and the resulting
deflections, strains, and reactions were measured. The
reduced data are presented i1n graphical and tabular torm.

The theoretical analyses for statically and dynamically
loaded arches were based on the discrete framework which
represented the continuous arches tested. A 16-bar system
was used for both static and dynamic response calculations,
and a 40-bar system vas used tor natural mode and frequency
calculations.

In the static analysis, the effects of stress amplifa-
cation, misalignwent, and elastic supports on the respoase
of the arch were considered. Due to the strain-hardeming
characteristics of the arch material, the idealized stress-
strain curve was represeated by a trilinear curve rather
than by the usual bilinear stress-strain curve.

A simplified dynamic analysis gave results reasonably
close to those from more rigorous eethods. The values were

on the conservative side. Nearly complete correlation
between the theoretical and experimental results was ob-
tained.

This work was sponsored by the Defense Atomic Support
Agency.



R-475
Blast Attenuation Systems for Veatisltion Opeaings,
1966, L. W. Hallanger, AD489392L

Sep

This manual summarizes (he currently sveilable informa-
tion on the design of blast attenuation systems for veatila-
tion openings in protective shelters. Active and passive
methods of blast sttenustion are considered, and the prob-
lems associsted with the interaction of a system with its
eavironment are discussed.

R-476
Creosoted %Wood i1n & Marint Environment, A Summary Report,
Sep 1966, H. Hochman, AD63%922

A number of notions concerning the behavior of creosote
in marine environments sre exssined. Among these are mecha-
nical loss, leaching, threshold concentrstion, and bioenvi-
ronment. Factors involved 1n predicting servive life are
presented and the conclusion is drava that creoscvte protects
wvood for loag periods of time in cold-water harbors but not
in warm-water harbors having a high population of Lisaoris
Tripunctata.

R-477
Consolidation Characteristics of Pure Clays and Pelagic
Sediments, Sep 1966, J. P. Nielsen, AD639061

This study investigates the validity of the power law
for expressing the viscous resistance to compression ob-
served in clays and shows that it can be sstisfactorily used
for this purpose. However, it is suggested that the three-
parameter Ellis model might better describe viscous resis-
tance to compression. It 1is also shown that the constants
appearing in the power law can be related by means of simple
equations to the effective normal pressure and to the chemi-
cal composition of the clay mineral. Consolidation studies
on pelagic sediments indicate that these are highly coapres-
sible and normally consolidated. Structures founded on
these sediments will be subject to large settlements.

R-478
Dynamic Tests of Structural Aluminum Alloys, Sep 1966, W. L.
Cowell, AD640369

A series of dynamic tests vas conducted on three grades
of structural sluminum alloys--(a) 6061-Té, (b) 6063-TS, and
(c) 5456-H321. The effects of strain rate on the mechanical
properties of these materiasls were obtained. In the elastic
range of the material te_gled. the strain rate ranged from a
static value of 2.2 x 10 ~ in./in./sec to a maximum value of
2.5 in./in./sec.

The mechsnical properties of the alloys showed a varie-
ty of changes when subjected to nigh strain rates. The
6061-T6 aluminum increased 5% and 10.6% over the static
value for yield stress and tensile streagth, respectively,
at the maximum test rates. The 6063-T5 aluminum showed no
change in yield stress and a 5.8% increase in tensile
strength at the maximus test rate. The 5456-H32) aluminum
was obtained in plate form, and specimens vere prepared with
their longitudinal axes both parallel and perpendicular to
the direction of rolling. The yield stress for specimens
prepared parallel to the direction of rolling decressed
3.6%, and the yield stress for specimens prepared perpendic-
ular to the direction of rolling increased 2.5% at the
maximum test rate. The direction of rolling did not affect
the tensile strength behavior under rapid testing since both
groups of 5456-H321 alloy exhibited an average reduction of
5.7% in temsile strength at the maximum test rate. None of
the changes in mechanical properties are believed to be of
sufficient magnitude to be of concern in design.

R-66

R-479

Effect of Photodegradation on Attenuated Total Reflectance
Spectra of Organic Coatings, Sep 1966, P. J. Hearst,
AD640733

Clear and pigmented films of various costiag vehicles
were i1rradisted in air with a mercury arc and with & xenon
arc. Attenuated total reflectance (ATR) spectra were o' -
tained before and after the irradistions in an attempt to
find sn accelerated tests method for determining coating

performance. The costings included alkyd, viayl-slkyd,
partislly hydrolyzed vinyl copolymer, vianyl copolymer,
epoxy-amine, and epoxy-polyamide films. Although the

mercury-are irradistions produced considerable effects on
the air spectra of clear vehicle films, the xenon-arc irra-
diations produced comparatively nmegligible effects. Whereas
the observadle effects of mercury/arc irradiations om pig-
wented films were less than on clear filas, the reverse vas
true with the xenon-arc irradiations, which produced.appre-
cisble elfects only on some of the pigmented films. These
differences in results may be related primerily to the
spectral distribution of the irradiating light and to the
resultant differences in penetrstion snd reflection within
the film.

Air spectroscopy may prove to be useful in an acceler-
ated method for deiermining dete-iorstion in pigmented
organic coatings, but it does not appear useful for clesr
films.

R- 480
Compacted-Snow Runways in Antarctica Deep Freeze 65 Trials,
Sep 1966, E. H. Moser, G. E. Sherwood, AD639660

NCEL conducted snov-compaction investigations on the
Ross lce Shelf adjacent to McMurdo Sound during Deep Freeze
65 following investigations made during Deep Freeze 61
through Deep Freeze 64. A 150 by 6,000-ft runway was con-
structed by adding a 16-in. layer of compacted snow over an
existing layer. Constructioz was completed on 24 Nov 1964
and the runvay was mainlsined and repaired for aircraft
tests uatil 14 Feb 1965. Snowplow carriers used in clearing
the runway of drift snow greatly reduced the time required
for this operation over previous methods using a snowplane.
A 6 x 6 truck-tractor with high-flotation tires served as 2
prise mover for maintensnce equipment, and resulted in large
savings in tise over use of a size 2 snov tractor. This
wheeled vehicle also eliminated damage to the runway surface
cauzed by track vehicles.

It was concluded that well-processed snow will support
8 125,000-1b LC130F asircraft with tire inflation pressure of
85 psi during periods of sir temperatures to 32F and snow
temperatures to 23F. The same area will support a 135,000-
1b LC-130F with tire inflation pressure of 95 psi during
periods of air temperatures to 18F and snow temperatures to
16F.

R-481
Brechenridge Blast-Actuated Closure Valve, Sep 1966, R. A.
Breckenridge, AD640026

The ventilation systeas of shelters providing blast
protection must have automatic valves to prevent ingress of
damaging pressure waves through the sir ducts. This report
discusses a blast-actuated closure valve developed, tested,
and evaluated at NCEL.

For ventilation the valve has a rated airflow of 700
cfm. It provides protection from blast overpressures up to
150 psi. It also provides protection during the negative
phase following amny blast wave. When installed as intended,
the valve should be relstively insensitive to the thermal
pulse and ground accelerstions associated with nuclear
explosions. It is also insensitive to eavironmenial condi-
tions. Its operation is simple and relisble, and resetting
is unnecessary because of the valve's automstic response.
It requires no maintenance.



R-482
A Random Welk Treatment of Neutrom Diffusion in Slabs,
1966, M. L Faton, C. M. Nuddleaton, ADS&0260

Sep

The coucept of a Markov cheia has beea used to treat
the random processes of scatter and absorption which ocvcur
when neulrons are incident on a slad of fintte thickness,
such as s shield or an inaide wall of & shelter entrancevay,
It 1a assumed that scattering ts isotropic tn the laboratory
systes and that the acattering and sbsorption cross sections
do not change during & neutron-scattering history. The
encouraging results odtalned to date indicate that for thin
sladbs the anslyticel random walk sethod may have important
advantages over Moante Carlo celculations (which require
longthy computer runs to obtain acceptably small stetistical
varisnces), momenti method calculstions (which are sctually
sppropriate only for infinite medium cases), and numeri: -l
solutions of the neutron tressport equation (which «re
lengthy, tedious, and necessarily spproxisste).

R-483

Motion of Subsurfece Soil lnclusions 3Subjected to Surface
Blast loading. Results of Series 2 Tests, Oct 1966, L. .
Neller, AD6AO&G4O

Tests were conducted st NCEL to detersine hov shape and
mass affect the motion of burted inclusious subjected to
blast loading applied to the surfece of the soil. Five
tnclusions, representing elemental portions of s buried
complex, were placed 6 (n. below the surface of & dry sand
material sieved into a reinforced-concrete test container.
Two of the inclustons had the same shape and stiflness but
differed in msass. The three other inclusiona had comparable
wass anc stiffness but differed (n shape. The displacement
and acceleration of the inclusions and the displacement of
the soil at two elevations were measursd during & sequence
of 1) blast loadings at peah overpressure levels of 5 to 2}
pat. Reod ~ages were sttached to one i .ion and canti-
levered into the soil tu indicste the motion of the iaclu-
sion with respect to the surrounding soil.

Accurate measurement of inclusion motion wes not made.
However, the following results were obtained--(1) the Reed
gages indicated that the inclusion displaces into the soil
in the direction of the propsgated soil atress wave, (2) an
incroase in the wass of an inclusion by a factor of 13 only
halved ite peah scceleration, and (3) ditferences in shape
of the inclusions tested reaulted in only 10X to 15% difter-
ences in their peak accelerations.

A tentative method for estimating the blast-induced
differential motion between a structural inclusion and its
surrounding soil field is described.

R-484
5-0W Kngine-Driven Klectrical-Power Generator Set for Ama-
phibious Applications, Oct 1966, K. Giorgi, ADBOO626L

A 5-kW engine-driven electricel-powsr generator aet
tncorporating a Lister air-cooled engine and a Lima totally
encloned generator was procured in July 1965, tested, and
evalusted by NCEL for amphidious applications. Reaults of
performance tests and en in-service test of 6,400 hr are
presented (n thia report, as well as conclusivns and recom-
mendations regarding the use of aimilar generators i(n am-
phibious applicstions. The use of generator sets of the
same type as the test unit in naval smphidbious applications
was recommeaded.

R-483
Static and Dynawic Properties of Fire-Reaintant
Structural Rlements, Oct 1966, F. K. Briank, AD6AL LGS

Wooden

A series of treated and untrested laminated douglas fir
beanma and plywood panela were subjected to siatic and dynam-
ic loads to study the effects of pressure: impregnation with
fire-retardant chemicals on the wmechsnical properties of
wood and to extend the exiating knowledge of the dynamic
properties of wood.

R=-67

Reaults from the beam tests indicate that desigus
should be based on use under wot conditions when lerge
timbers are to be pressure-impregnated with fire-retardant
chemicals. This (s because of the hygroscopic nature of
treated lumber. IU was also found that the sllovable static
design load can be spplied dynamically without damage tuv the
beaa. Ultimste resistance of dry untreated brams to dynsmic
loads was about 1.6 times the allowable design load for dry
wood. For treated bresms, the ultimate resintance to dynsmic
loads was about 1.4 times the allowable design load for wet
lumber

Results from the plywood shear tests i(ndicate that
fire-retardant trestments reduce the sechanical properties
of plywood in shear and that the reduction is proportional
to the smount of salt retatned (n the wood.

R-486
Kvalustion ot the 3que-Chem 200-gph Serawster Dtastillation
Unit, Oct 1966, J. 8. Willisms, ADBOLLGIL

A 400-hr evalustion tesl of & portahle 200-gph vapor
compression seavater diatilleation unit wvas performed to
determine the unit's conformity to exfsting procuresent
specifications and i1ts suttability tor inclusion in the
advanced base tunctional component system. A new concept n
vapor compression distillation s described. In pertor-
mance, the Aqua-Chem unil was comparable with the conven-
tional vapor compression units but was 40% lighter and 55%
leas (n volume. The unit produced the required 200 gph of
distilled water, consuming only 1 1b of diesel tuel tor each
300 Ib of dintilled water preduced.

R-487
Snow-Compaction Kquipsent - Model
Sherwvood. R. W, Hansen, ANR009S92

36/42 Snow Miner, G. LK.

Commercially available towed-type construction mineis
were moditied ax snow minets tor depth-processing to produck
high-strength snov. The mixers, designated as model 3I6/42
show sixers, rach employ s high-speed totor to thoroughly
pulverize and intermin the natural wsnow Interchangeable
J6- and 42-in.-diam totors 8 {t long ave used

Three-pass off{set procesning with the model /42 minrr
was found to be as elfective as double depth-procesning
requiring six mixer passes with the models 24 and 42 snow
miners. A two-pass tailgste processing te ‘hnique, developed
with the model 36/42 winer during Desp Freese 60, wan found
to produce a snow pavement equivalent to that of three-pasn
otfset processing under similar conditions.

1t was concluded that the model 36/42 nnow mixer 1w
effective in depth-processing natural wnow to produce high
streagthn. Well-trained operators and good averlap lech-
niques are zaaential for obtaining » compacied-snow ares of
uniforms strength. To improve the stiength in processed snow
and to reduce the manpower and equipment vequired tor pro-
ceasing, o single-pasns, double-rotor anow paver should be
developed to replace the model 16/42 snov mixey

R-488
Wiad Duct Studies of Dritting Snow, Oct 1966, N. §.
AI'640967

Stehle,

Problems in logistics and maintenance resulting trum
plowing end drifting snow confront stations and operations
in nearly all portions of the poler rvegtona. Wind duct
experiments were conducted in & vold chamber ot NCEL to
obtain kacwledge of the mechanics of anow Bovemeny snd
deposition. These experiments showed that wind velocity and
the availability of snow tu the wind stresm contributs most
to the amount of snow deposttion or erosion. Temperature
hecomes intluential only when the availability of wnow t»
limited. In addition, anow movement i3 nol significant at
wind speeds leas than 20 mph unless snow is already present
in the wind stream.



Tests using models in the present wind duct are recom-
mended to provide an opportunity to study rvapidly the char-
acteristics of blowing and dritting snow around novel and
unique structurexs  and other tacilities. Thesr tests,
coupled with tield tests, would make possible study ot the
most promising shapes as well as the gross charvacteristics
of dritting snow at heights greater than 2 ft and wind
speeds grester than 20 aph.

R-489
Hinging 1n Statically and Dynamically Loaded Reinforved
Concrete Beams, Oct 1966, W. J. - rdell, ADb&2)08

The objective was to investigate the hinging mechanism
i under-reinforced concrete beams subjected to static or
dynamic loads. Two test series on simply supporled beams
with a4 6-1t span length were conducted

Hinge development was similar in the statically and
dynamically loaded beams and resulted trom the formation and
propagation of a yielded zone or rones in the tension rein-
torcement. Strain hardening ot the tension reintortement
increased the static reststance above the yield value. The
tncrease ranged trom S to Gu).

Although decreasing the amount of tension reinforcement
increased the Jdetlection at certain stages, the ultimate
rotation capacity was not signiticantly attected. lo addi-
tion, the s1ze of the transverse reinforcement had a negli-
gible effect on the ultimate rotation capacity,

Strain hardening of the tension reintorcement and the
ductility ot contined concrete were considered in the analy-
s15. Good correlation was obtained between the computed and
experimental static load-detlection relationship as well as
the static moment-rotation relationship tor the centrally
loaded beams. However, tor the beams subjected to two
loads, the Jefarmation capacity bevond the crushing stage
was not predicted.

The dynamic resistance was established using the com-
puted static resintance and the measured strain rate ot
yield. The computed dynamic rvesistance and beam response
were generally in  reasonable agreement with the measured
values.

R-490

Protective Coatings for Steel Piling - Results ot Harbor
Exposure on (0-tt Simulated Piling, Nov 1966, R. L.
Alumbaugh, C. V. Brouillette, AD8028771.

One hundred and forty-tour protective coating systems
of various generic types were applied to 10-ft steel panels
and the coated panels were suspended trom a corrosion dock
in the mouth of Port Hueneme Harbor to simulate environments
to which steel piling is normally exposed. The bottom
portion of es.h coated panel was subject to continuous
immersion, the middle portion to tidal changes, and the top
portion to the atmosphere. Fitty of these same coating
systems wvere also applied to 10-ft angle iron pancls. The
coated puels were driven into the surf of the outer harbor
at Port Huenewe so that the top halt of the panel was ex-
posed to the abrasive action of the surt.

After exposure periods ranging up to 12-1/2 yr in a
shallow water environment, eight coating ayatems have pro-
vided fprotection superior to that of the saran standard
(formula 113/54) and eight additional coating systems have
drmonstrated protective properties considered equivalent to
saran.

All coating systems exposed in the surf showed moderate
to heavy abrasion damage within 2 to & yr after exposure.
Two types of costings, i.e., phenolic mastics and coal-tar
epoxies, have shown the most resistance to adbresion damage.

R-490 Suppl
Cost Comparison of Protective Coatings for Steel Piling, Sep
1967, C. V. Brouillette, R. L. Alumbaugh, ADB20163L

Cost data are presented for 28 coating systems for
steel piting. Performance of these and other coating sys-
tems were reported in NCEL Technical Report R-490.

R-68

Since the cost figures tn this report are applicadle to
new construction only, it was recommended that exploratory
reseatch and testing be conducted to discover ways that will
enable the economical protective maintenance of steel piling
t.om the subtidal zone to the top of the pile.

R-491
Reininrced Plastics as Structural Materials, Nov 1966, R. A.
Brechenridge, L. R. Russell, and C. K. Paul, AD642097

A survey 18 wmade of existing hnowledge regarding the
use of reinforced plastics as the load-carrying wembers 1n
structural systems. Examples are given of existing applica-
tions in large buildings, wmwotels, houses, special uses,
marine surtace craft, deep submeraidle hulls, and in other
areas. A reviev is made of structural shapes that are
commercially avsilable. The basic saterials, 1.e., resins
and reinforcements, ave briefly discussed, and the various
methods ot combining them into s tinished i1tem are men-
tioncd. The physical prope..ies are summarized, and the
areas of potential degradation ace discussed. Probleas in
the design ot reinforced plastics are considered.

The areas in which there appears to be good poicntial
for increased structural applications are presented. Those
that might be of greatest interest to NAVFAC include (1)
antenns-support systems, (2) waterfront structures and
tacilities, (3) structures in remote areas that require
shipping or that present wmaintenance problems, and (&)
advanced-base structures that sust be built under the pres-
sure of military exigency.

R-492
Evaluation of Formaldehyde Concentration Detectors, Nov
1966, N. P. Oldson, AD802608L

Tests were performed to determine wvhether two low-
concentration formaldehyde detectors and one  high-
concentration formaldehyde detector were suitable for detec-
mining concentrations within spaces being decontaminated
with formaldehyde vapor. The performance of the detectors
was evaluated by comparing the information obtained with a
chemical analysis.

1t was concluded that the low-concentration detectors,
one manutactured by Brothers Chemical Co. and one supplied
by Scott Aviation Corp. (manutactured by Dragerverk in West
Germany), were not suitable for determining whether formal-
dehyde concentrations were adequately lov to permit person-
nel to reenter the space safely. The high-cuncentration
detector, manufactured by Mine Safety Appliance Co., was
tound to be suitable for determining whether the initial
tormsldehyde concentration 1n the space was adequate to
accomplish decontamination.

R-49)3
Cooling Analyses for Protective Structures Located Above and
Below Ground, Nov 1966, J. M. Stephenson, AD642431

The objective was to develop techniques for predicting
and controlling the etfective temperatures in protective
structures located both above and below ground.

Two techniques were developed by NCEL for underground
structures: (1) a trial-and-error solution described in
NCEL Technical Note N-711, and (2) a graphical solution
developed for this report. To check their validity, o
2-week field teat wan performed in a 200-man shelter at the
CRC, Port Hueneme, Calif. A trial and error solution for
underground shelters, published by the ASHRAE, was also
checked. Results indicated that all three solutions were
satisfactory.

For above-ground shelters, the technique deacribed in
NCEL Technical Note N-734 was expanded to include more types
of structures, and the method of solution wvas made more
tlexible. .

Early in the experimental work, the need for instru-
ments to measure thermal properties of soils in situ was
recognized. Subsequently, a contract was awarded to the



Virginia Polytechnic Institute to develop two 1nstruments,
(1) a probe to determine theimal conductivity ot soyl, and
(2) a contact device to determine the coetficient at heat
penetration nto sorl Both instiuments were successfully
tabricated and tested.

R-494
Crystaliographiv  Studies
Antarctica, Nov 1960, R. A

ot Sea lee in McMurdo  Sound,

Parge, ADOL24)2

The sea e in
attcratt operstions,
and efticiency of utilizing the ses
factors aftecting its physical properties
season
Sea 1ce 1y 4 crystalline solid with physical propeities
ate highly temperature dependent between -1 80 and

This dependence becomes less with decreasing tempera-
tures A study ot various viystal pavameters ad structure
is eusential tor s hetter underxtanding of their relation-
ship with strength properties.  Horizontal banding in the
1ce sheet was studied to determine the ettect of temperature
tluctustions on band frequency Vartous cirystal parameters
such as subcrystal platelet width, .vystal length-to-width
vatios, and ciystal size were measucd (rom photographs of

McMurdo Sound 18 used extensively for
travel, and docking aress. The satety
tve depends upon many
throughout the

that
-10¢

thia sections.
Subctystal platelet width 10cieased with depth trom
about 0.5 mm at the surtace to about | mm at 2.8 m. The

length-width rat1io of siagle crystals increased (rom Q to |
near the surtace to more than 5 to | at depths greater than

2 m. The number ot crystals per unit area decreased with
depth.  Strained t1ce trom a pressure ridge showed preterced
C-ax1s ortentation and wavy extinction similar to that

observed in strained quartz.  There 1an appatently no corre-

lation between strength and cryatal structure in & satute
i1sothermal ice sheet .

R-495

Deep-Ocean Biodeterioration of Materials, Pt. 5, Two Years

at 5,040 Feet, Nov 1960, J. 8. Muraoka, ADo42838

As Part V of a series of reports on the bhiological
deterioration of matervials in the deep ocean, this report
covers the data obtained after exposing wetallic and non-
wetallic specimens tor 24 mo on the tloor of the Pacitie
Ocean at 4 depth of 5,040 tt. The test specimens were
attached to 4 submersible test unit that was placed oun the
sea (loor on 2 Oct 1963 and wax vecovered on 22 Oct 1965,
Preliminary visual examination of the recovered test apeci-
sens was made aboard ship, and the tinal examination, tests,
and analyses ot these materials were pertormed at NCFL,

Most  plastic specimens and all rope spec.mens were
covered with bacterial shime.  The cotton and mantla copen
were severely deteriorated by marine microorganisms. Wood
panels and manmila ropes were riddled by marine borers. The
sutface of all the plastic waterials 1n direct contact with
wood were deteriorated by these borers. Glass, rubber, and
certain plastic materials were not  adversely dtfected.

The results of breaking-strength tests on ropes, hard-
ness and moisture absorption tests on plastics, and insula-
tion resintance and voltage breakdown tests on electrical
insulating materials are presented an this report.

R-496
Environment Control 1n Pressurized Underwater Habitats, Nov
1906, K. J. Beck, ADOGL28IS

A study was made to identity those environmental tac-
tors which would have to be controlled in order that man
could live and work benesth the sea. The state ot the art
of undersea habitation ia described, limitations, and aveas
of possible major improvements ave listed, and possihle
approaches to major improvements are outlined. The develop-
mental routes suggested are aimed ot reducing cost and
complexity, establishing wore normal enviconments, and,
ahove all, reducing the hazavds of working 1o the ocean.
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Eavitonmental tactors considered are atmosphere, sani-
tation, ftood storage and preparation, hesting, and the
ettecta of apecial stmosphrves on voice communication. The
peculiar requitemerts iuve providing e tolerable atmosphere
at anv but the shallowest depths have, by known spproaches,
produced major changes 1n all other areas.

Although the treatment 1n this report 1s trom an engi-
neering standpoint, the problems are largely physiological.
An eftort 15 made to describe the problem 1n terms tamiliar
to eugtneers working in the tield ot eavironment control,
although some ot the more important teferences necessavily
overlap wto medicine and physiology.

R-497
lie Engineering, Analywis
19006, A J. Mettler, N. S,

of the Growth ot Sea lce, Nov

Stehle, ADOL2EV?

The major theotetical equations for the growth tate and
thickneas of sea tce ave analyzed in this veport 1 otder to
tacilitate the prediction ot fce thickness 1o aveas where
direct measuresent 13 datticult. 1t 1s shown that the more
primitive equations ate special cases ot the more complex
ones, and 1t 1s concluded that at present, Kolesnihov's
equation should be used tov wve-thickness calculations.
Based on this equation, graphs tllustrating the way in which
variables and parameters attect wee thickness, s simplitied
equation for rapid spproximation ot ice growth, and s com-
puter program are presented.

R-40R

Hardened Antennas tor Military Shelter Communications (U1),
Dec 1960, M. L. Look, Secret

R-499

Arttield Marking Paints, Pt. 2, Ettect on lifting ot Slurry
Seal, Dev 1960, R W. Drisko, ADOGLI20L

A study was made to determine the basic causes of
Litting of slurry seal from asphaltic subgrade under stripes
of reflectorized airtield marking paint

Litting was greater ftor double-thickness than tor
single-thichness stripes, especially tor those with paint
tormulations contatning chlorinated rubber. Paints with
lower botling solvents caused less lifting than those with
higher boiling solvents. Oleorestnous paints  generally
caused more litting than alkyd paints. Oleoresinous tormu-
lations with highly aromatic solvents caused less litting
than those with solvents ot lower avomaticity. Alkyd formu-
lations with highly aromatic aolvents caused wmore litting
than those with solventx of lower aromaticity, but the
amount of aromaticity-associated lifting was less than with
oleoresinous paints. The addition ot a ssall amount ot
carbon black reduced lifting with oleorestuous paints but
had little effect with alhkyd paiuts. There was somewhat
greater littang with 12- than 4-in.-wide stripes. Numerous
interactions that significantly attected the extent ot
litting occurred between the paint variables investigated.

R-500
Airtield Marhing Paints, Pt. 3, Deterivration on Unslurried
Asphalt, Dec 1960, R. W. Drisko, AD6&I20?

A study was made to determine the bhasic causes ot
deterioration of white airtield marking paints on unslurried
asphalt. Deterioration was greater tor double-thickness
than tor single-thichknesses stripes, and greater for paints
with chlorinated rubber than those without chlotinated
rubber.  Alkyd vesin paints generally pertormed better thau
oleoresinous paints.  Oleoresinous tormulations with highly
aromatic solvents performed better than thuse vith solvents
of lower aromaticity. Alkyd tormulations with solvents ot
low aromaticity performed better than those with more aro-
matic wolvents. Both alhyd and olecresinous paints per-
tormed better with solvents of lower boiling vange. The
addition of a small amount of carbon black was slightly



beneticial overall, most notably to double-thickuess stripes
ot alkyd psint. Stripe width was not «4n important factor in
paint deterioration. Numerous interactions sigmficantly
atfecting paint deterioration occurred between the paint
variables 1nvestigated.

R-501
Nine Year Program on uacine Atmospheric Exposures of Protec-

tive Coatings for Steel, Jan 1967, C. V. Brouillette,
ADB082821

Three test sites with marine atmospheres of varying
degrees of severity were used to compare the protection

provided to steel panels 1n a marine atmosphere by 49 coat-
ing systems representing 10 generic categories.

After exposure periods up to 9 yr, five coating systems
proved superior to the specitication reference standard
saran. These systems were zinc inorganic silicate (post-
cured), zinc inorganic silicate (self-cured), zinc-rich
catalyzed epoxy, chlorosulfonated polyethylene, and mica-
filled asphalt emulsion.

R-501 Suppl
Lost Comparison of Protective Coating for Steel, Nov 1947,
C. V. Brouillette, ADB22835).

Costs of protecting steel in three Lypes of marine
atmospheric environments are tabulated for 15 protective
coating systems which were shown to have superior protective
properties i1n NCEL Technmical Report R-501. The types of
environmeat vary from severe tropical, which contains con-
tinuous wind-blown ocean salt spray, to mild subtropical,

which contains light intermittent wind-blown ocean salt
spray. For the more severe environment minimum costs of
$0.06 (or less) to $0.12/sq ft/yr of protection ure re-
ported.
R-502

Dynamic Shear Strength of Reinforced Concrete Beams, Pt. 2,
Jan 1967, R. H. Seabold, AD644823

A series of reinforced concrete beams was tested to
study shear and diagonal tenmsion 10 beams under dynamic
load. The tests constitute the second phase of a continuing
program to determine criteria for the minimum amount of web
reinforcement required for developing the ultimate flexural
resistance of beams, and to determine the difference between
these criteria for static and dvnamic loading.

The primary objectives of this Part Il series of tests
were (1) to determine the minimum amount of web reinforce-
ment necessary to force flexural failures, (2) t» confirm,
under uniformly distributed loads, a formula for shear
resistance recommended by a joint committee of the American
Concrete Institute (ACI) and the American Society of Civil
Engineers (ASCE), which is based on the analysis of data
from tests with concentrated loads, (3) to confirm the
coefficients suggested in Part I of this program for the
dynamic increase in shearing strength, and (4) to study the
influence of stirrup arrangement and type of loadiug on the
location of the critical diagonal tension crac«.

Fifteen beams were tested, eight loaded dynamically and
seven statically. Each beam was simply supported, and all
loads were uniformly distributed. Twelve beams contained
web reinforcement in the region of the critical section, and
three had none there. Major variahles were type of loading
(static and dynamic), magnitude of dynamic load, and stirrup
spacing.

R-503
Engineering Properties of Marine Sediments Near San Miguel
Island, California, Dec 1966, M. C. Hironaka, AD644192

In Apr 1964 study was begun of the ocean floor at the
proposed site for emplacing Submersible Test Unit 11 (STU
I1) series to determine whether the floor would provide a
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suitable foundation for the STUs. Eight sediment cores were
taken to determine the engincering properties of the sedi-
ments in an arca approximately 2 miles square in the vicini-
ty of 34 deg 05.5'N, 120 deg 43.0'W, some 14 miles west of
San Miguel Island, Calif. In addition, a bathywetric chart
ot the area was constructed using data from the precision
depth recorder and navigational instruments aboard the USS
MOLALA. Laboratory tests were conducted on core samples and
computations of bearing capacity and settlement were made
for the area with the resultiug data. The calculated aver-
age bearing capacity was 300 1b/sq ft. The applied load of
the STU was approximately 110 1b/sq ft. The calculated
total settlement was 1.7 in.

The test results were analyzed statistically to deter-
mine the relationships (1) between vane shear strength and
depth below the sediment surface, liguid limit, and median
particle diameter, and (2) between bulk wet density and vane
shear strength and sensitivity. The results indicate the
correlations are satisfactory for use in site reconnaissance
and site selection studies.

R-504
Corrosion of Materials
Reinhart, AD644473

in Hydrospace, Dec 1966, F. M.

A total of 1,590 specimens of 107 different alloys were
exposed by NCEL at depths of 2,340, 5,300, and 5,640 ft at
two sitex in the Pacific Ocean for 197, 1,064, and 123 days
to determine the effects of deep ocean euwvironments on the
corrosion of materials.

The corrosion rates, pit depths, types of corrosion,
changes in mechanical properties, and snalyses of corrosion
products of the alloys are presented.

Titanium alloys and two nickel base alloys (Ni-Fe-Cr-
825 and Ni-Mo-Cr-C) were immune to corrosion. The corrosion
rates of copper alloys and steels decreased with a decrease
in the oxygen concentration of the seawater and with in-
creasing time of exposure at a nominal depth of 5,500 ft.
The corrosion rates of most of the aluminum alloys increased
with increasing time of exposure and with decreasing oxygen
concentration of seawater. Muntz metal, and nickel-
manganese bronze were attacked by dezincification and alumi-
num bronze by dealuminification. All the stainless steels
except types 316 and 316L, 20Cb, and 17Cr-7Ni-0.7Ti-0.2Al
were attacked by pitting corrosion. Only two precipitation
hardened stainless steels were susceptible to stress corro-
sion cracking. The oceanographic parameters varied with
depth. Changes in temperature and oxygen concentration
exerted the most influence on the corrosion of the alloys.

R-505
Viruses in Polar Sanitation, A Literature Review, Dec 1966,
P. G. Legros, N. L. Drobny, AD645601

The literature has been reviewed to collect information
on which to base an estimate of the threat to the health of
polar camp personnel posed by viruses in human waste. The
nature of viruses in general is outlined and the occurrence
of enteroviruses, their superior resistance to cold, and the
spread of enterovirus infections is discussed. It is con-
cluded (1) that the uncontrolled was*e disposal practices
characteristic of polar camps make these areas prime targets
for the spread of virus diseases, and (2) that the existing
hazards could be significantly reduced by (a) the use of
chemical toilets, (b) waste incineration, and (c) super-
chlorination of drinking water followed by dechlorination
prior to consumption. It is recommended that (1) an inves-
tigation of the survival of enteroviruses in the polar
environment be conducted, and (2) chemical or incinerating
waste-treatment processes he used for human waste disposal
in polar areas.



R-506
Transient-Suppression Networks for Electronic Equipment, Jan
1967, S. J. Wooten, AD644B6?

Seventeen transient-suppression networks (& active, 13
passive) were tested with the NCEL-developed 0-to-10,000-V
pulse generator 10 a program to develop protection for
sensitive naval communirations and computer equipment. The
inductive and capscitive passive filters did not provide
satisfactory protection to solid-state electronics equip-
ment, but some commercially available active transient-
suppression networks gave satisfactory protection if their
rated capacity was not exceeded. The best networks, in
order of their performance, were (1) an AC-DC-AC filter
system, (2) silicon controlled rectifiers, (3) a thyrector
circuit, snd (&) avalanche controlled rectifiers. The mort
satisfactory passive circuit was a complex, intermediate
pi-section band-pass network. However, although this and
other passive circuits offer high reliability and long life,
they are inefficient and cause excessive voltage drop with
high loads. Active filter networks using silicon contrclled
rectifiers failed after prolonged application of transient
voltages, but avalanche coatrolled rectifiers (which pro-
vided relatively poor asttemuation of transients in the
tests) did not fail under the same testing. Thyrectors
failed under prolonged testing with transient pulses wider
than 100 msec.

R-507

Polar Transportation - Analysis of Wheeled Vehicles for
McMurdo, Antarctica, Jan 1967, D. Taylor, N. E. Pierce,
AD805670L

The Antarctic surface transportatior system has been a
source of many problems for the Antarctic Support Activities
(ASA). Because little information of value has been re-
ported during the 10 yr of Operation Deep Freeze to assist
in resolving these problems, an snalysis of the transporta-
tion system at the McMurdo complex was made in relation to
the existing ASA tracked and wheeled vehicles, cargo-
handling equipment, and recently evaluated transport vehi-
cles that appesr suitable for operation in the McMurdo
environment.

A report has been issued on the analysis of tracked
carriers for McMurdo. The present report considers only
wheeled vehicles. The principal factors considered are the
roads, the operational data for wheeled vehiclcs, and the
uses of wheeled vehicles in the McMurdo area. It is found
that the prime requisite for an efficieat wheeled transpor-
tation system is an easily maintainable, effective road
system capable of supporting wheeled traffic with 30-psig
tire pressures. Vehicles with high-flotation tires are
satisfactory for use on these roads, and it appears that
existing military vehicles with standard tires at McMurdo
could be equipped with high-flotation tires. It is recom-
mended that the roads at McMurdo be constructed to limits
specified in the report, that some of the existing military
vehicles be converted for high-flotation tires to meet
present peak transportation requirements in the area, and
that future nev transport vehicle requirements be based upon
the accepted new 20-passenger carrier, l-ton cargo carrier,
and 6 x 6 truck-tractor plus 20-ton semitrailer combination
so that maintenance and spare parts requirements can be held
to a minimum.

R-508

Motion of Subsurface Soil Inclusions Subjected to Surface
Blast Loading--Results of Series 11l Tests, Jan 1967, C. R.
White, AD645179

Experiments were conducted in Jun 1965 to extend funda-
mental knowledge of differential motions of buried inclu-
sions and soil when the soil is subjected to surface blast
loadings. Four inclusions of iwo wasses buried at two
depths in dry sand were subjected to surface blast pressures
from & to 250 pai. The heavier masses displaced farther
than either the lighter masses or the soil, but the soil
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displaced farther than the lighter mass at the shailower
depth. The density of the soil was intermediate between the
densities of the two inclusion masses.

R-509
Practical Thin-Film Hest Transfer in Water Purification, Jan
1967, E. J. Bech, AD64L868

While in principle, large 1ncreases i1n heat-transter
surface for a given production of distilled water would
allow use of low overall temperature differences, this
system leads to high costs because of excessive materials,
as vell as bulky and heavy machines. This report 1s the
conclusion in a series on the use of improved boiling pro-
cesses, and, wmore recently, heat transter to very thin
films. Two methods of forming and msintsining effective
thin films are conceived and demonstrated in earlier re-
ports. Here, some of the problems of applying the small-
scale findings to more complex configurations necessary for
obtaining large areas in compact equipment are discussed.
Experiments were made, and quantitative results are given.

It is concluded that significant advances can be made
in the development of compact, simplified machines using the
techniques demonstrated. The results reported conclude the
exploratory research, so further work on these coucepts 1s
not contemplated in the research program.

R-510
Preliminary Test on a Shallow Unreinforced Concrete Shell,
Jan 1967, J. R. Allgood, R. D. Rail, R. H. Chiu, AD646860

Available information on shallow thin shells with a
reciangular plan 13 reviewed, experience with the sagging
membrane casting technigue 1s reported, and the results of
tests on three models and one large shell are reported. The
experimental results are compared with the membrane and the
Haidukov theories.

An unreinforced concrete shell 7/16 in. thick with plan
dimensions of approximately 8 by B ft and a rise ot 5.5 1n.
sustained a uniform load of 250 psf before fairling in a
local transitional buckling mode. One of the model shells
approximately 19 in. square by 1/8 1n. thick carried a
uniform plate load of 1,122 paf. Some information on the
behavior of these shallow shells under a concentrated load
was obtained.

Shallow compressive membranes may be suitable tor {loor
systems in ordinary bu..dings and bridges, resulting in a
considerable reduction in the cost of mdterials and lador.

R-511
Ice Construction - Methods of Surface Flooding, Jan 1967, C.
R. Hoffman, AD645917

Two surface-flooding techniques for improving natural
ice areas have been developed by NCEL. Contined flooding,
in which the flood is contasined by natural bariiers or
man-made dikes, 13 used principally for filling and leveling
1ce areas where deflection of the natural i1ce 1s not a
problem. Free flooding, i1n which the outward flow ot water
is governed by natural forces such as gravity and freezing
of the flood perimeter, is generally used for the acceler-
ated buildup of thinner natural ice areas where deflection
is encountered.

Adequate methods have been developed for surtace flood-
ing a relatively small area with a maximum dimension of
1,200 ft and for increasing ice thickness by as much as 5
ft. Continued investigation is required for the multipump
flooding of areas 5,000 ft long, the flooding of deep snow,
and the construction of ice roadways through tidal aund
pressure-ice areas.



R-512

Windows tor External or Internal Hydrostatic Pressure Ves-
sels, Part 1 - Comical Actybic Windows Under Short-Tesm
Pressure Application, Jan 1967, J. D, Stacham, A 0 Gray,
ADb4bBRY

windows  tor tixed oceans-tioor struce
tutes were placed under short-term loading (pressurization
trom zero to fairlure at 3 tixed rate), The windows, ot
dttterent thickanesses and difterent included contcal angles,
were  subjected to varwous applied pressures, and  thewr
subsequent behavior was studied.

Contecal acrylic

Acrylic windows, in the torm of truncated cones with
inctuded angles of 310, 60, 90, 120, and 150 deg were tested
to destruction at ambient voom tesperature by applying

hydrostatic pressure to the base ot the truncated cone at a
continuous rate ot 650 psi/min.  The pressure at which the
windows tatled and the magnitude ot displacement thiough the
window mounting at ditterent pressure levels were tecorded.
The ultimate strength of the conical windows (denoted by the
critical pressure at which actual taddure occurred) was
tound to be related both to thickness and 1ndluded convcal
angle.

Graphs  are presented
critical pressure versus
pressure versus magnitude ot daisplacesent

detining the relationshaps  of
thickness-to=-diameter ratio, and
tor the windows.

Nondimensional scaling ftactors tor critical pressure
and dasplacement applicable to large-dismeter windows are
discusaed and preseated in graphic torm

This amitaal study produced design cniteria tor conial
acrylic windows  for any ocean depth under conditions ot
short-term loading. These (riteria may be applied to win-
dows an either an internal pressure vessel used to contain
high pressures, and thus samulate the ocean envitonment , or
an external one used to rexast Wigh pressures, such as deep
submergence structures 1n the ocran,

R-511
Refrigeration Appliances With Special Coatings
in the Tropics, Jan 1967, J. €. King, ADROG&GYII.

tor Service

Preliminary studies of maintenance cost  and service
life ot refrigeration appliances at three stations in the
Pacitic indicated that corvesive environment causes 851 to

95% ot the problems  An ecconomic evaluation iadicated that

v retrageration apphiances  were  designed  tor  tropaical
climates, a savang of $125,000/yr could be obtained. As a
result  of these preliminary studies, NAVFAC  recommended

ditterent coatings of synthetac enamel for the outer casings
and a4 moisture- and fungus-resistant varmish tor the elec-
trical components. Twenty-four tetrigerators weie  pur-
chased, 12 were retinished at NCEL and 12 were lett as
receaved.  All 24 units were later sent to the U.S. Naval
Rase, Subic  Bay, Philippines, tor in=service testaing.
Periodic nuspection reports and maintenance records will be
maintained and the test will continue tor several years. An
inspection report received atter 6 mo ot tests indicates

that all coatings are providing adequate protection tor
service in the tropics.
R-514
Incineration Equipment for Classitied Materials, Feb 1967,
W. W. Watson, ADBO6S21L.

A great wajority of the incinerators currently used

throughout the Navy for the destruction ot classitied mate-
rials "are considerably less than satistactory ftrom the
standpoint  of maintenance rosts, labor operating costs,
security, and air pollution. In order to improve upon thin
situation, NCEL has under investigation a variety ot systems
and equipment designed specifically tor the efficient incin-
eration of classitied materials and has prepared a set of
pertormance  specifications an support of this of jectave.
New ancinerators procured in response to these specificas
tions are expected to be completely automated, reliable, and
free of the tendency to promote a1r pollution

R-51%
Comparative Phvaial
Shoturete, Feb 1967, W, R

Characteristics ot Fine and Coarse

Lotman, AD64BLOA

The conclusions concerning hardened shotcrete tested at
ages trom 7 to 28 days arve considered valid tor the particu-
tar mixtures used, but are not necessarily applicable to all
hardened shoterete,

The density of tine shotcrete
agpregate) varies as much ax three times that of coarse
shoterete (3/4=-in. maximum-size apgregate).  Size and type
ol teat specimen are insigniticant relative to tenting the
density of shoterete,  Potsson's ratio of etther tine or
coarse shoterete, and flexural strength of coarse shotcrete,
are not attected by size of test specimen.  Young's modulus,
tlexural strength, compressive strength, and strength of
bond to steel tead to increase with age 1n both tind and
coarse shotevete.  The position of reinforcang bars at the

(J/8-1n. waximum-sisc

time of gunning has no bearing on bond streagth. The 3-cu-
in. pull-out test specimens are not sufticient for ascer-
taining the bond stiength ot shoterete walls 6 in. thick.

1t an recommended that methods ot producing ready-mixed
mortar tor use as tine shotcrete be revized to amprove the
distribution ot cement throughout the mass when the mortar
15 discharged trom the truck mixer. Also recommended 1x the
use of large shotorete test specimens for veritying tlexural
stiength and the use ot cylindrical rather than cubical test
specimens for veritying compressaive strength ot shotcrete.

R-516
Hydraulic-Pneumatic Floating Fender - Additional In-Service
Tests, Second Series, Mar 1907, T. T. Lee, ADOLRSO7

Two experimental hydraulic-penumatic tloating f(enders
underwent 1n-service tests at two sites an San Diego Bay tor
12 mo. A previous series of in-service tests with the same
tenders  lasted 19 mo = 14 mo 1n a well-protected harbor
(Port Hueneme, Calif.) and then 5 mo 1n a moderately exposed
harbor (San Diego) Each tender consiatn of a hulkhead (50
tt long) tronted with two air-tilled and two water-tilled
tubber bags, chains with weights to maintain the total
assembly 1n position, and a keel with concrete betlast. Two
units are necessary to serve one berth, FEach tender assem-
bly has a total minimum energy-ahsorption capacity of 490
in.-tons and a maximum ot 2,300 1n.-tons.

During the sevcond series of tests the fenders served
approximately 50 Naval and merchant ships satisfactovily.

Dexpite  their high combined inmitial and maintenance
costs, the test tenders would be economical and feasible tor
hoth sheltered and exposed locatrons where mechanical damage
by ships and biological deterioration by marine borers to
tixed tender systems constitute a serious problem.  The
tenders should be uxetul in increasing the energy-absorption
capacily of exasting prerv tender systems., The cost eftec-
tiveness of the test tenders is compared with some other new
concepts which are promising and which may be more favorable
than the test tenders.

R-517

Rehavior of
Loading Part
Stachiw, K.

Spherical  Concrete Hulls  Under Hydrostatac
1. Exploratory Iavestigation, Mar 1967, ). D.
0. Gray, AD649290

Hollow concrete spheres 1o in. an outside diameter have
been tested to destruction by exposute to external hydro-
static pressure in seawaler to determine the compressive
strength and permeability of concrete under such loading.
The testing has ahown that for the particular mix used, the
compressive strength of dry concrete in a spheracal hull of
le=tn. OD and l-in. wall thickness under biaxial loading
(short-term hydrostatic pressurization to fairlure at a
constant rate) 18 approximately 48% higher than for identi-

cal dry concrete in 3-in.-diam by 6-in.-long wmolid test
cylinders  under uniaxial  loading conditions. Contrete
spheves 1n which the wall was thoroughly peraeated by sea-

water fatled at stress levels approximately 8% higher than



J-in.-diam by o-in.-long solid test cylinders. ihe perme-
ability ot uncosted spheres to seawater at li“!,lfd ocean
pressure ot 1,500 psy was approximately 6 x 10 ~ ml/hr/sq
in. of area/l in. of thickness.

r-518

Effects of Long-Term Loads on Prestressed Concrete Beaams,
Mar 1967, R. A. Breckenridge, P. J. Valent, S. L. Bugg,
AD630329

Thirty post-tensioned concrete beams were loaded tor 10
to 12 yr, and changes in deflections, prestressing torces,
and concrete strains were recorded. All of the beams were
simply supported oa a 40-ft span.

Twenty-two of the beams were straight and had an |
croas section. Eight of these were prestressed with cables.
The other 14 were prestressed with high-strength steel bars,

and 8 of these Dbeaws were grouted after being post-
tensioned. The 22 l-beams were subjected to loads varying
in magnitude from dead load only to dead load plus 1.5

design live load.

Eight of the beams had s gabled shape with a hollow-bex
cross section and were post-teasioned with wires ruanning
straight through. Six of these beams were uniformly loaded
with concrete weights to provide four different loadiag
conditions.

The beams with no
upward for about 1 yr.

live loads continued to deflect
Their total camber was about 2.1
times their initial camber due to prestressing. The loaded
beams continued to deflect downward for several years. ln
6-1/2 yr the I-beams had undergone about 94% ot their total
deflection due to live loads, and the hollow-box beams had
reached their msxisum. The maximum midpoint deflections due
to live loads wvere trom 2.2 to 2.8 times the initial detlec-
tions due to those loads.

Loss of prestress was & function of the magnitude of
the sustained loads. It was highest for beams with no live
loads, reaching its maximum of 24% in 7 yr.

R-519
Efficiency of Two Estimators for a Poisson Diatribution, Apr
1967, W. L. Wilcoxson, M. L. Eaton, ADb649910

A given Poisson phenomenon is characterized by a single
parameter. From observed records this psrameter may be
estimated i1n at least two ways, namely by the mean and
variance estimates from the sample, each computed from the
observations. The efficiency of the variance estimate (as
compared with the mean estimate) decays rapidly as the value
of the parameter increases, and increases slowly with in-
creasing sample sizes.

R-520
Packaged Automatic Fire Protection Systems for Remote Build-
ings, Apr 1967, J. C. King, AD649919

NAVFAC has requirements for packaged automatic fire
protection systems suitable for use in any climate, includ-
ing polar. A research firm under contract to NCEL evaluated
31 fire-suppressant agents and prepared conceptual designs
of five protection systems, ranking the concepts on the
basis of fire extinguishing characteristics, 1initial and
maintenance costs, and reliability. The Halon 1301 mult:-
cycle total flooding system was first chuice, and an auto-
mated water sprinkler system was second choice. Fire tests
of these two systems by the co~tractor indicated that the
Halon 1301 system is the mors pt aising for an advanced base
in a polar climate. However, bdecause a fire protection
system was required for immediate use in the Antarctic and
the Halon 1301 system would require considerable development
time, a water sprinkler system already proven in service was
selected. This system designed by NCEL and discussed in
this veport is fully automated. It is a single-shot system,
pressurized with nitrogen, and uses electric heaters to
preveat the stored water from freezing.
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R-521

An Analysis of Mission Pertormance Capabilaity of a Construc-
tion Battalion Center After Nuclear Attack (U), Apr 1967, J.
A. South, Confidentisl, ADIS0941L

R-522

Application of Underwater-Curing Epoxies to Steel Sheet
Piling at USNSR New London, Apr 1967, R. W. Drisko,
AD8 129441

Three proprietary underwater=curing eporxy coatings were
applied to 2 deteriorated quay wall of steel sheet prling at
U.S. Naval Submarine Base New London (located at Groton,
Connecticut). Two difterent methods of application were
used, one method used a patty-cake type of spplication and
the other used a fiberglass screen backing. The tirst
wethod was sampler and (aster. A detailed description s
given of the surface preparstion and the applications of the
eponies. Only one of the three epoxies presented no appla-
cation difficultyes.

Periodic inspections will be made ot the teat coatings,
and their performances will be reported.

R-523

Experimental Determination of
Concrete Ducts. May 1967, L. B.
J. Burdick, AD653076

Neutron Energy Spectra
Gardner, A. J. Nettler,

m
L}

Neutron energy spectrs were experimentally determined
at various positions 1n air ducts through concrete. The
ducted concrete structures studied were built as model
entranceways for protective shelters. The apectra were
determined for the case ot lé-mev neutrons impinging on tie
duct entrance, and were based on activation analysis of
threstold to1l detectors, toil sandwiches, and bare and
cadmium-covered 1ndium foils. The experimentally determined
spectra were compared to available spectra calculated by
Monte Carlo techniques utilizing the Adomis computer code.
From the spectra the dose was calculated and the tesults
were notrmalized to the dose in tree air at | cm from the
source. The normalized dose, as a tunction of distance in
the duct from the source, 1s graphically compaved for the
several analysis techniques. The data presented demonstrate
that 1t is possible to determine the neutron energy spectrum
in ducts by the technique of tc¢il activation.  Such deter-
minations are useful during the experimental optimization ot
the protection factor for the duct in which the inclusion ot
doors, traps, liners, and special wall materials ave consid-

ered. The data presented herein torm a basis for under-
standing the effect of duct geometry on the protection
factor that is the inverse of the dose rate at various
positions in the duct normalized to the dose rate at the
entrance cf the duct.

R-524

Survey of Collapsible Pontoons, Apr 1967, D. Taylov, J. J.

Bayles, AD812802L

A study was conducted on collapsible salvage pontoons
and similar devices that appeared to have potential for ship
salvage purposes. The study included s patent search (1850
1966), an examination of the Navy files on collapsible
salvage pontoons (1942-1966), a sutvey of intlatable collap-
sible devices readily available 1n the Federal Supply System
and from manufacturers, a rveview of reports selected trom
two DDC report bibliographies, and articles in trade jour-
nals and scientific publications.

There is a definite place in salvage operations tor the
wmodern collapsible malvage pontoons being developed by the
Navy. They will supplement, and perhaps eventually rveplace,
the Navy's 80-ton-capacity rigid structural steel pontoons.
The collapsidble pontoons are durable, can be rolled or
folded to winimize stowage vequirements, and the weight-to-
capacity ratio is about | to 25 compared to 1 to 2 for the
stouctural steel pontoon.



R-52%
Deep-Ocean Biodeterioration of Materials - Part VI, Oue
Year at 2,370 Feet, May 1967, J. S§. Mureoka, AD651124

As Part VI of 4 series of reports on the biological
deterioration of materials 1n the deep ocean, this report
covers the data obtained after exposing metallic and non-
metallic specimens for 13.4 months on the floor of the
Pacific Ocean at a depth of 2,370 ft (test site II). The
specimens were sttached to a submersible test unit that was
emplaced 1n Apr 1965 and retrieved i1n May 1966, Preliminary
examination o!f the specimens was made aboard ship, and the
final exsmination, tests and analyses were performed at
NCEL.

On recovery, most of the plastic materials and all of
the rope specimens were covered with bacierial slime.
Cotton snd manila ropes were severely deteriorated by marine
microorganisms. Wood panels, certain plastics, and manila
ropes were attacked by molluscan borers. Some of the plas-
tics were attacked by borers directly from seawater environ-
ment without the atd of wood bait pireces. Hydroids and
tubevorms were found on metal panels. Sea anemone, snails,
and crabs were also found attached to various test panels.
The surface of a silicone rubber electrical cable insulation
was deteriorated by some marine organisms. Typical fouling
organisms such as barnacles and bryozoa were not found.
Glass, elastomers, and certain plastics were not adversely
aftected. Data from evaluation of these specimens are
presented.

R-526
Hardened VLF and LF Antenna Systems (U), May 1967, M. L.
Look, Secret, AD3BI072L

R-527

Windows for Fxternal or Internal Hydrostatic Pressure Ves-
sels Part 11. Flat Acrylic Windows Under Short-Term Pres-
sure Application, May 1967, J. D. Stachiw, G. M. Dunn, K. O.
Gray, AD652343

Flat, disk-shaped acrylic windows of different
thickness-to-diameter ratios have been tested to destruction
under short-term hydrostatic loading at room temperatures,
where rhort-term loading 1s defined as pressurizing the
wvindov hydrostatically on its high-pressure face at a 650-
psi/min rate until failure of the window takes place.
Critical pressures and displacementas of windows with thick-
ness to effective diameter ratios less than 1.0 have been
recorded and plotted. The critical pressures derived from
testing flat windows in flanges with 1.5, 3.3-, and 4.0-in.
openings have been tound applicable also to flanges with
larger openings, so long as the larger windows are of the
same T/D. and D./D, ratios, where T is thickness of the
window, l’ 18 th? clear opening in the flange and therefore
the rﬁr(’live diameter of the window exposed (o ambient
atmospheric pressure and D, is overall dismeter of the
windov face exposed to hydrostatic pressure. The perfor-
mance of flat windows under short-term hydrostatic pressure
has been found to be comparable to that of conical windows
with included angle equal to, or larger than 90 deg.

R-528

Test of Zinc lnorganic Coatings on Work Areas of a Floating
Drydock - Results of 25th-Month lnspection, May 1967, C. V.
Brouillette, ADS16102L

Coal tar coatings used to protect the work areas of
U.S. Navy floating drydocks do not satisfactorily resist the
effects of chemical agents (e.g., seawater, solvents, fuels,
and oils) and physical agents (e.g., sandblasting, acetylene
cutting and welding, and dragging of equipment) during the
overhaul of ships and barges. Because zinc inorganic sili-
cate coatings are more durable and abrasion resistant than
bitumastic, asphaltic, or rubberized coatings, 14 of these
coatings and one zinc-rich epoxy coating were applied to 42
deck sections and other work areas of the floating drydock
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USS ARD-12 for a 2-yr, in-service field test. After 2 yr
exposure under conditions of continuous ship repair routine,
the postcured coatings, as a class, were obviously superior
to the self-cured coatings and to coal tar coastings. The
zinc-rich epoxy coating also showed excellent pertormance.

R-529

A Critical Evaluation of the Markov Matrix Treatment of
Neutron Diffusion in Slabs, May 1967, M. L. Eaton, C. M.
Huddleston, AD653444

It is known that a method based on the concept of a
Markov chain can be used to treat the problem of absorption,
transmission, and ba: kscatter when single-velocity neutronr
are incident on a plane slab of finite thickness, under the
assumption that scattering is isotropic in the laboratory
system. Such conditions can exist when neutrons impinge on
a slab of material, such as a shield or an inside wall of a
shelter entranceway. Since the Marhov matrix method is a
nev approach to the problem, the practical limits in apply-
ing the method have not previously been explored. This
report outlines the region of usefulness of the smatrix
method. The solutions to some asmple problemss are given.
Comparisons are made with other theoretical trestments. It
is concluded that the Markov matrix method is useful over a
wide region of interest. Within its limits of practical
applicability, the method gives highly exact answers without
requiring exorbitant computing time.

R-530
Portable Totsl Energy Package for Advanced Base Functional
Components, Jun 1967, J. S. Williams, AD65308]

Under consideration is the concept of a total energy
package consisting of a gas-turbine-driven generator and a
waste-heat boiler for use in the advanced base functional
component system. The results of a survey show that a total
energy package will probably not provide balanced heat and
electrical energy demands, making the small gas turbine a
poor logistic and economic choice for a prime mover. Sug-
gestions are offered for the utilization of waste heat froa
diesel generators, where feasible. Included in the report
as an appendix is a literature study of high-temperature
corrosion of turbine blading in a marine atmosphere.

R-531
Protection of Mooring Buoys -~ Part 1X. Results of Eighth
Rating Inspection, Jun 1967, R. W. Drisko, AD654173

This is the ninth of a series of reports on the protec-
tion of mooring buoys. Thirteen buoys were given their
eighth rating (after a maximum of 4-1/2 yr exposure) for
extent of coating deterioration, corrosion of steel, and
fouling. Two other buoys had previously been removed from
testing in San Diego Bay because of advanced deterioration.
The coating systems on three of the buoys were in good
condition, while those on 10 others showed varying degrees
of moderate deterioration. Two sets of 13 steel panels
each, coated with the different systems used on the buoys,
were given their seventh rating inspection after 3-1/2 yr of
exposure. One set was exposed in San Diego Bay and the
other in Port Hueneme Harbor. The condition of the coatings
in both sets of panels was generally better than that of the
buoy coatings, but there was s general correlation between
the conditions of the two test groups. On buoys coated with
antifouling paints, no detectable antifouling property
remained after 20 months, but on both seta of test panels,
two antifouling coatings containing copper oxide were still
appreciably reduciang fouling stter 3-1/2 yr.

Patches of underwater-curing epoxy applied to buoys
where localized damage to the coating had been caused by
abrasion were in good condition. Some patches had been in
place for 3-1/2 yr.

Three of the buoys were cathodically protected with
zinc anodes. The underwater portions of these buoys were
receiving protection from corrosion 28 mo after anode 1in-
stallation.



R-532

Light Housings for Deep-Submergence Applications - Part |
Four-ln.-Diameter Glass Flasks With Conical Pipe Flanges,
Jun 1967, J. D. Stachiw, X. 0. Gray, AD653293

The objective of the study was to evaluate commercially
available glass reaction flashs and cover caps for applica-
tion as transparent housings for underwater lights. Four-
in. ~diam reaction tlasks and cover caps having conical pipe
flanges and tlat seating surfaces were imploded under short-
term, long-term, and cyclic pressure loading, and their
critical pressures were recorded. Six designs tor under-
water lights utilizing such housings were prepared, built,
operated 1n simulated hydrospace environment, and their
performance was tated. The glass housings and the light
assemblies withstood pressures equivalent to those at hypo-
thetical ocean depths between 5,000 and 40,000 ft, the
critical pressure depending on the stze of the light hous-
ing, the desigr of the housing's end closure, and the mode
of pressure loading. Under repeated sudbmersion, the maximum
operational depth of light assemblies with &-in.-diam reac-
tion (lasks and cover caps serving as light housings is
10,000 ft

R-51)

Compacted-Snow Runways in Antarctica - Limitations of Con-
taminated Snow, Jun 1967, G. E. Sherwood, E. R. Moser,
ADe54140

Techniques and equipment have been developed to utilirze
clean, undisturbed snow as a building matevial for emergency
and temporary rvoads, runways, and skiways in polar regions.
However, these routes are often needed in areas where the
snow 1n contaminated. During Deep Freeze 65, a compacted-
sanow runway was constructed 1n an ares of contaminated snow
near McMurdo, Antarctica. The area had been contaminate. by
oil spillage, soot and debris from previous operations.
Physical property tests were conducted on the compacted snow
near "he end of Duep Freeze 65 and during Deep Freeze 06,

[t was concluded that contaminated snow can be pro-
cessed to produce load-carrying material capable of support-
ing C-130 aircraft and other heavy loads at temperatures
below 20F, however, bdecause of the extra work invalved to
clear and process such snow, i1ts marginal load-carrying
capsbilities at temperatures above 20F, and the possibility
of low-strength areas, its use is not recommended where
clean snow 1s available.

New processing techniques resulted in improved quality
control of compacted snow, and it was recommended that
effort be continued to improve processing techniques.

R-534
Dynamic Shear Resistance of Thin-Webbed Reinforced Concrete
Beams, Jun 1967, U. S. Fuss, AD655823

Experiments weve performed to obtain information on the
dynamic shear and diagonal tension resistance of reintorced
concrete [-beams constructed with welded-wire fabric as webd
reinforcement. These experiments were 1n support of the
ultimate objective of the project, which is to formulate
design criteria for thin-shell concrete structures to with-
stsnd dynamic loading such as is produced by the detonation
ot & nuclear weapon.

Under uniformly distributed loads, the dyvnamic diagonal
tension resistance of the beams was found to be significant-
ly greater than the static diagona’ tension resistance. The
increase in resistance wvas attridbuted to the increase in
tensile streagth of concrete under rvapid stressing. The
ultimate shear resistance of the beams could not be precise-
ly determined from the tests because only three of the beams
failed in shear. HNowever, evidence was found that the
dynamic ultimate resistance of such besma is only slightly
greater than the static ultimate resistance.
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R-53%

Radio-Frequency Shielding Provided by Bolted Seams Connect-
ing Armored-Plywood Panels, Jun 1967, N. A. Lasitter,
ADB16496L

Rooms shielded against radio-frequency (RF) signals are
essential to the Navy's research and development and opera-
tional use of equipment sensitive to RF interference. A
series of shielding-effectiveness measurements of armor-clad
plyvood sections representative of those used in the con-
struction of radio-frequency shielded rooms has heen con-
ducted. Five sections and their bolted seams were subjected
to wet cycles of JOF, 100% RR and to dry cycles of 200F, 10}
RH. The percent moisture content, thickness variadbility, DC
resistance and surface currents at 12.8 kHz were observed
during the wet-dry cycles. DC surface resistance of the
seams  increased monctonically throughout the test period.
Standard deviation of the surface current messurements
veached a peak at approximately 12 days. Another series of
tests indicated that seams caulked with silver-loaded com-
pounds had distribution of surface currents similar to those
of solid armored sheets.

R-53e
Static and Dynamic Bearing Tests on & Strip Footing
Saturated Sand, Jun 1967, C. R. White, AD634712

in

This report describes the static and dynamic loading of
a 12-in. wide by 18-in.-deep by 6-ft-long rigid footing,
representing the strip footing of a subsurfsce shelter.
Boundary conditions simulated those of a torsionally rve-
strained footing of & flexible arch structure with simulated
overburden of 20 ft at one side of the footing. Saturated
and partially saturated sand wvas the test soil. Several
soil void ratios were employed, and the effect on the rela-
tionship between load and displacement of the footing caused
by soil saturation at void ratios higher than the critical
void ratio was demonstrated.

R-537

In-Situ, Sea-Floor Plste Besring Device - A Performance
Evaluation, (Including Data on the Short-Term Lead-
Settlement Response of Cohesive and Noncohesive Bottom

Sediments), Jun 1967, T. R. Kretschmer, AD654714

A device was developed by NCEL to determine the short-
term, (n-situ bearing pressure and acttlement response of
marine sediments at any ocean depth. The knowledge thus
gained will ultimately be used to improve the design and
fabrication of foundations supported by the bottos sediment.
Measurements of load, settlement, and attitude of the device
are transmitted acousticsally to a surface vessel where they
are monitored and recorded. Two series of tests with both
round and square bearing plates were performed in cohesive
and noncohesive sediments at ocean depths of 100 and 150 ft,
respectively.

The in-situ plate bearing device was found to be o
useful tool for investigating the in-situ loading responsc
of marine sediments. The most significant parsmeter affect-
ing the bearing pressure-settlement relationship in both
major sediment types was found to be the size of the plates.
Plates loaded to the same bearing pressure level in s nesrly
homogeneous cohesive soil were found to undergo short-term
settlements wvhich were almost divectly proportional to the
lateral dimension of the plates. Possible methods of extra-
polatine the data for the design of footings wider than
those tested is presented for the cohesive soil. Plates
loaded to the same bearing pressure level in a noncohesive
soil exhidited short-term settlements which were lllo,(
divectly proportional to the empirical factor (2B/B¢1)°,
where B is the lateral diwension of a plate expressed in
feet. Data from tests on both cohesive sediments exhibited
reasonable conformity to theory currently applicable to
terrestrial soils,



R-518

Pioneer Polar Structures = Mobile Foundation tor Jameaways

up to o4 beet Long, Jul 1907, ¢ E. Sheiwood, AD6S6S87
In ceder Lo ehiminate the labor required to completely

disassemble aud teasrecable these buildings tor relocating
them, o mobile toundation tor jamesways up to 64 tt long was
developed.  This steel toundation s hanged 12 (t trom the
end to reduce beading moment wheo more than s 32-tt length
s used, and s cross-braced an each 1o-tt tength to keep at
aquare.

A prototype té-tt-long foundation was given two tests
on o osnow near MoMucdo,  Antarctica 1t was loaded with
weights to simulate the weight of a jamesway, and towed 1
miles without damage over terraain shich had ridges up to 2
tt high. The tollowing season, a4 jamesway was rrected on
the toundation, and the huirlding was towed | sile without
damage.

It was concluded that the mobile toundation provides a
suitable means tor relocatiog completely assembled jamesways
v the same general ares, and that its use would produce
stRiniticant savings an educed building damage, manpowes,
atd recccupamy Lime 1t was recommended that the mobile
toundation be used an all areas where jameswavs up to be ft
long tequite trequent telocstion

R-5139
Preducting Blast-Induced Body Motions of a Burnied Structure
With tootings, Aug 1967, J. K. Allgood, W. 0. Carter,
AD6S 7819

An approximate theoty is presented tor predicting the
absolute and aelative body detlections ot shallow-buried
shelters an order to provide the designer  th a vational
approach  tor selectiag  tooting  dimensions The theory

consists
ot the
mode |
sord

of two coupled parts, one that describes the motion
tree tield and another that detines the sotion ot a
ot the structure, ats toundation, and the covering

The soil characteristion ate represented by straight-
Line approximations to the loading and unloading portions ot
the stress=strain dragram trom 2 one~dimensional compression
test. Jacrementsl straans are integrated as the stress wave
propagates downwatd to obtain the absclute tree-tield dis-

placement at the elevation ot the tootings. Motion of the
structure  1s  represented by 4 single-~degree-ot-frecdom
analog

Emprircal  functions are used to represent  tootang
reaction and archiag o the model of the structure.  These
tunctions are ncorporated an the dittereatial equation ot

motion, which 1s solved with the ard of o dagital computer,
The rvesults are compared with avarlable test dats, velocr-
ties and detlections agree reasonably well but the magnitude
ot the peak accelerations trom the theory ave latger than
the corresponding measurements.

Computations pertormed with the computer code andicate
that surtace leads above about 100 pst cannot be resisted 1t
the maximum relative detlection between the tooting and the

tloor slab as lLimited to 2 an.

R-540
Polar Transportation - Suow Trails for Light Wheeled Vehi-
cles, Aup 1967, E. H. MNoser, G. E. Sherwood, ADB19606L

At McMurdo Ststion, Antarctica, 24-hr-old sunow trails
built with low-ground-pressure snow tractors were lraveled
by 10,000-1b (GVW) vehicles titted with high-tlotation tires
inflated up to 10 psig.  Continued traffic improved these
trails except when they became dritted over with deep, soft
snow. Even then, traffic wax resumed within 8 hr atter the
drift snow was leveled and compacted.

In high-activity arcas such as that around McMurdoe
Station, snow trails permit the use of wheeled vehicles to
provide rapid ground transportation to outlying areas during
emerpencies  and  the construction of high-strength snow
roads. In low-activily areas such as Byrd Station, Antarce
tica, ummaintained equipment -packed trails are ot marginzl
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value tor wheeled trattic with existing vehicles and mainte-
nance techniques.

1t s recommended that snow trails be used in polar
opetations to inmitially support new and temporary work
centers on snow and i1ce where the requirements and deasity
of trattic Jemand such support, and that they be used to
support outlying areas where speed 15 required but deasity
and type of trattic do not warrant high-grede snow raods.

R-541

Actave Arching of Sand During Dynamic Loading - Results of
an Experimental Program and Development of an Analytical
Procedure, Sep 1967, H. L. Gill, AD6S8502

The ultimate purpose ot this study of sorl arching 1s
to enable the economical design of reliable underground
protective structures. ldealized small-scale structures
were embedded 1n prepared specimens of dry sand, and long-
duration, dynamic over-pressures of various magnitudes up to
440 ps1 were applied to the surface ot the sand. Foundation
area and depth ot so1l cover over the structures were the
primary variables during the tests. MNeasurements were made
to evaluate the interrelationships between depth of soil
cover, Jdynamic overpressure, soil stiffness, structural
tesponse, and sovl archuog.

Soil arching over a particular sorl-structure system
subjected to dynamic losding was found to be a function ot
the geometry and the relative stiftness of that system. The
geometry 18 accounted tor by the perimeter-area ratio ot the
structure multiplied by the depth of the so1l cover. The
stittness portion of the factor relastes the soil stiffness
to the stittness of response ot the structure relative to
the tree-€::1d sorl.

R-542
Protection of Mooring Buoys, Part X. Results ot
Rating lospection, Sep 1967, R. W. Drisko, AD659478

Ninth

This 15 the tenth of a series ot reports on the protec-
tion ot mooring buoys. Thirteen buoys were given their
ninth rating (after a maximum of 5 yr exposure) for extent
of coating deterioration, corrosion of steel, and fouling.
Two other buoys had previously bheen removed from the test
program  bhecar.se of advanced deterioration. The coatang
systems on three ot the buoys were 1n good condition, while
those on nite others showed varving degrees of mderate
deterioration. and one was 1n such joor condition that it
was slso removed from the test program. Two sets of steel
panels coated with the difterent systems used on the buoys
were given their eighth rating inspection after & yr ot
exposure.  UOne set was exposed 1n San Diego Bay and the
other 10 Port Hueneme Harbor. The condition of the costings
on both sets of panels was generally better than that of the
bucv coating, but there was a general correlation between
the conditions of the two test groups. On buoys coated with
antitouling psints, no detectable antifouling property
remained after 20 months, but on both sets of test panelsr,
two antifouling coatings containing copper oxide were still
appreciably reducing fouling after 4 yr.

Patches of undervater-curing epoxy applied to buoys
where localized damage to the coating had been caused by
abrasion were in good condition. Some patches had been
providing protection for & yr.

Three of the buoys were cathodically protected with
zine anodes. The underwater portions of these buoys were
receiving protection from corrosion 33 months after anode
installation.

R-543
Mechanics of Raising and Lowering Heavy Loads in the Ocean.
Experimental Results, Sep 1967, B. J. Muga, AD659025

To establish the degree of agreement between theoreti-
cal and experimental results, NCEL conducted tests on high-
mass, low-drag bodies (a2 reinforced concrete sphere, a
cylinder, and a pavallelepiped) suspended from various



leagths of ayloa lime sad steel vire cable. Random excits-
tions were iaduced ia the loaded cables by the roll, heave,
snd pitch of the driftiag test ship from which the loaded
cable was suspended. (Except for spparent frequency shifts
in the response smplitude operators for losded mylon lines
at the grester depths, there wvas good agresment detuveen the
theoretical snd the experimemtal results.

R-344
Ammni Poatooa
Rush, AD658883

Field Assembly Procedures, Sep 1967, P. J.

This report was prepared for use as a msaual by the
military crews engaged in the assesbly of Ammi poatoons
under conditions where all of the conveniences .. uroduction
shops or yards are not available. The msnual covers phases
of field sssemdly including crev snd equipment requir‘mseats,
site selection and preparstiocs, layout, fittiag-up, welding,
inspection, and launchiag. Siace the priacipal factor ia
quality coatrol is the welding operations, these are dis-
cussed in considerable detail.

R-545
Streagth Studies of Ses Ice - Effect of Load Rate on Ring

Tensile Strength, Oct 1967, R. A. Paige, R. A. Kennedy,
AD659298
A quick, accurate wmethod of estimsting the losd-

carrying cspacity of ses ice subjected to rapidly applied
loads such as those imposed by moving aircraft and surface
vehicles is needed to promote the safe and efficient use of
sea ice by these forme of tramsportation. Tensile streagth
is ome of the critical paresmeters in determining load-
carrying capacity under these conditions which produce an
elsstic response in the sea ice. An approximate measuresent
of this strength cen be determined by the rimg-tensile-
strength test of small epecimens. MHowever, temperature,
salinity, crystallography, and load rate affect the results
of this test.

Ring temsile strength is s function of loading cross-
head speed and decreases as such as 911 from crosshead
speeds 2.34 to 25.4 cm (1 to 10 in.)/min. A minisus ~ross-
head speed of 350.8 cm (20 in.)/min is required to achieve
true elastic failure and is approximately 30 times greater
than the load rate of 0.5 kg/ca-squared/sec (7.11 pai/sec)
commonly used for sea-ice streagth tests.

Apparatus used in the past have not tested specimens at
a high enough losd rate to assure elastic failure. In
addition to low load retes used in the past, processing
sea-ice specimens has also been too alov to mianimize detri-
meatal brine drainage znd temperature changes to noa-in-situ
conditions. Properly designed test apparatus is required to
rapidly collect and process sesa-ice specimens and to test
thea at a crosshead speed of at lesst 50.8 cm/min.

R-546
Estimating Wave Pressures on a Norizomtal Pier, Oct 1967, R.
Wang, AD660190

Simple rules are developed to enadle the designer to
estimate the ssximum uplift pressures induced on the under-
side of a pier deck by various types of incident waves. The
ultimate objective of such estimations is to {mprove the
design of important wsterfromt structures as well as the
designer's ability to assess the damage done to thea.
Theoretical prediction techniques are provided for both the
slos-rise pressure component asnd the fast-rise coaponent
(impact) for differeat incideat wvaves, standing waves,
regular progressive waves in water having s constaat depth,
and dispersive vaves.

Laboratory experiments were coaducted in the NCEL
dispersive weve basin partislly to check the validity of
prediction techniques and partially to provide additionsl
informatioa so that the prediction techniques cam be extend-
ed empirically to cover the more complicated but more prac-
tical situation of a pier in shoaliag water.

=77

R-547

Behavior of Spherical Coacrete Hulls Under MHydrostatic
Loeding - Part 11. EKffect of Penetrstions, Oct 1%67, J. D.
Stachiw, AD661187

The objective of the study was (1) to show that con-
crete hulls with wvindow and hatch peaetrations for ocean
bottom habitats can be built, snd (2) to determine if the
collapse pressure of such hulls is degraded by tte incorpo-
ration of properly designed penetrations. All of the exper-
imeatal work was performed oo six concrete sphrres (16-im.
OD and lé-in. ID) cast from coancrete with s uniaxial com-
pressive strength of 10,000 psi. The concrete sphere models
fsiled under hydrostatic pressures ranging from 2,675 psi to
3,400 psi, depending on the type of penetration insert. It
vas found that the collapse pressure of & (oncrete hull
equipped with properly designed operativnal windows and
hatches was the same as that of a similar cuacrete hull
without penetrations.

R-548
Undervater Tools, Equipment, and Work Techniques -
Nov 1967, D. S. Tesgue, L. W. Hallanger, AD66222]

A Survey,

Ia supporting underwater comstruction activities, the
Naval Civil Engineering Ladboratory hes s vital interest in
undervater work. This report reviews published and unpud-
lished information on underwater equipment (tools, comsuni-
cations systems, photographic paraphernalia, and diving
gesr) snd wvorking techniques that can be used by one or two
divers at normal diviag depths. Underwater work techniques
(such as hsamering, saving, and drilling) and the methods
and tools used to perform them are discussed. Specific
improvements needed in equipment and techniques are listed.

R-549
Acoustic Noise Reduction in Shielded Enclosures, Nov 1967,
H. A. Lasitter, AD662394

The acoustic NR (noise reduction) for s shielded enclo-
sure at NCEL has beea determined. The instrumentation
necessary for sessuring NR in the frequeacy range between
100 sad 15,000 Hz has been establ.ched. All wmeasurements
make use of an airborne signal source which is capable of
providing approximately 60 db dyanamic range in signal-level
measurement. A standard method and s swept-frequency method
were used to measure NR. The two methods are compared in
this report.

The far-field and near-field NR values have been mea-
sured for a 20x20x10-ft shielded enclosure. The vibration
level (measured with an accelerometer) at the walls of the
enclosure have also been determined. The minimum nodise-
reduction (near-field) values were on the order of 10 db at
1,500 Hz. Far-field NR measurements yield values from 12 to
45 dd from 100 to 10,000 Hz.

R-550
Ammi Bridge Field Assembly and Instsllation Procedures, Jan
1968, P. J. Rush, AD684780

This report was prepared as a manual for the guidance
of military field forces in the assembly of Ammi bridge
pontoons from prefabricated components and in the installa-
tion of Ammi bridge pontoons and other parts to form config-
urations of floating or pile-supported bridge structures.
Requirements for crews, equipment, tools, and consumables
for the sepsrate operations ave listéu. Techniques of
layout, fitting-up, welding, inspecting. launching, posi-
tioning, erecting, and pile-driving are discussed. Many ci
the operstions and techniques are illustrated.



R-551

Estimating Strengths of [Individual Radiocisotopes in a
Multiple-lsotope Source - The laprecision of the Estimates
is Partitioned into Poisson, Sampling, and Mechanical Vari-
ations, Nov 1967, M. L. Eaton, W. L. Wilcoxson, AD662192

In work related to radiation shielding, the use of
radioisotope techniques, and activation analysis, an exper:-
senter wmust often analyze counting data where counts are
caused by the nstural background and by the decay of more
than one radioisotope. In this report a procedure is devel-
oped for estimating the strength of each itsotope at differ-
ent times from several decaying radioactive samples of o
single multiple-isotope source. In addition, the procedure
provides s wethod for placing confidence limits on the
strengths and a method for partitioning the 1mprecision of

estimating the strengths 1nto three principal causes,
Poisson variation, sampling error, and residual error
(called wechanical ervor).

An operational Fortran l1-D computer program, SAND,

implements the procedure. The procedure and program were
tested by using fictitious data with known properties as
tnputs. The results of the simulation weve in reasonable
sgreement with the theoretical values.

K-552

Platesu Station, Antarctica - Concept, Design, Construction,
and lnitial Occupancy, Nov 1967, J. P. Cosenza, A. M. Weber,
AD823661L

Platesu Station was established during the austral
susmer of 1965 to function for a period of 2 yr as a scien-
tific station and stopping point for the Queen Maud land
traverse.

This technical review of the Plateau Station covers its
concept, design, construction, snd operation detween Jan and
Nov 1966. It 1s based on published documents and 1nterviews
with the personnel closely involved with the station.

It was concluded that the premanufactured van concept
permits rapid field deployment and occupancy of remote polar
stations with a minimum of field construction. The single-
building concept for the major activities at such a station
is convenient and comfortable but requires careful planning
to provide adequate space for all activities. Use of waste
heat was effective and economical, and should be suitable
for application at many polar stations. Thorough testing
and evaluation prior to use is essential for new, untried
materials and equipment necessary to the mission of remote
polar stations. Continued documentation, including inter-
views with scientific and operational personnel, 13 needed
to develop complete knowledge in the operational and suppor!
requirements for this type of station

R-5513
Beta-Ray Backscattering Gage tor Measuring Paint Film Thick-
ness, Dec 1967, R. W. Brown, AD663130

An  experimental nondestructive paint thickness gage
using the backscattered beta radistion from Sr-Y-90 has been
developed by NCEL. This gage will measure a variety of
commonly used paints having thicknesses ranging from 0.5 to
about 30 mils on wood with an error of approximately 230
mil. Graphas are given demonstrating the performance of this
gage in weasuring the thickness of films of various Federal
specification paints (TT-P-102, TT-P-005S5A, TT-E-489) and
Paint A, & proprietary paint.

R-554
Harbor Screening Tests of Marine Borer Inhibitors - VIII,
Dec 1967, T. Roe, H. Hochman, AD662393

NCEL is exposing wood panels impregnated with various
materials to determine the resistance of these panels to
sttack by marine borers. This report lists the results of
harbor tests of treated panels removed from exposure between
15 Aug 1964 and 15 Fedb 1967. It also lists all treated
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panels which have been exposed for 1| yr or more and which
have shown no attack or iasufficient attack to warrant
removal.

R-555
An lwproved Lashing and Launching Systea for the 3x15 Pon-
toon Causeway, Dec 1967, J. J. Traffalis, AD663131

A lsshing-launching system designed to reduce the
impact dama;: to pontoon causevays side-launched from LSTs

and to reduce the lashing equipment weight and asssembly
eftort was developed and tested by NCEL. The developed
system 1s adaptabls for use on all classes of LST. Engi-

neering testing by the field forces is recommended.

R-556
Airfield Marking Paints, IV. Effect of Paint Flexibility on
Slurry-Sealed Asphalt, Dec 1967, R. W. Drisko, AD663562

A field exposure study was conducted on experimental
airfield marking paints with relatively high flexibilities.
<hile flexibility must be greater than the minimum required
in Federal Specificati.n TT-P-85B for good paint perfor-
mance, & further increase in flexibility does not necessari-
ly result in better performance.

Short o1) length alkyd and oleoresinous paints do not
perform vell, medium o1l length paints performed very well,
longer oil length paints generally performed somewvhat poorer
than medium oil length paints, especially for the alkyd
formulations. While incorporation of organic plasticizers
into paints generally increased flexibility, it did not
usually improve the field perforsance.

R-557

Zinc Inorganic Silicate Coatings, With and Without Topcosts,
Exposed to a Marine Atmosphere, Dec 1967, C. V. Brouillette,
ADR24226L

Ten zinc inorganic coatings, with an? without topcoats,
were applied to sandblasted steel and exposed to a marine
atmosphere in Port Hueneme, Calif., Kaneohe, Hawaii, and
Kwajalein, Marshall Islauds. The necessity of using a wash
primer over the zinc inorganic coatings when applying cer-
tain Mil-Sec topcoatings was devonsiyated. During 2 yr of
exposure, one proprietary epoxy topcoat nearly failed along
a scribed cut. However, in general, all three proprietary
viryl and four of five proprietary epoxy topcoats gave
~xcellent protection Two of the finyl topcoats havs blis-
tered slightly, which way result in loss of bdocd. The
testing is continuing, and additional reports on the perfor-
mance of these coatings will be forthcoming.

R-558
Neutron and Gamma-Ray Streaming Through a Two-Legged, Thick-
Wall Steel Duct, Jan 1968, L. B. Gardner, AD663%63

The purpose of this study was to Jetermine the validity
of simplified formulas for calculating the protection
against stresming neutrons and gamma rays afforded by thick-
wall steel ducts. The present report susmarizes the results
of neutron and gamma-ray dose calculations by Albedo tech-
niques and the results of gsmms-ray dose measuremeats per-
formed for s two-legged, thick-wall steel duct. Original
deta are presented for: (1) the Monte Carlo calcualtion of
reutron and gemma-ray streaming, (2) survey meter measure-
ment of neutron dose, (3) the weasurement of meutron eaergy
spectra by foil activation techniques and subsequent calcu-
lation of dose, and (4) the measurement ol prompt gemma rays
by & liquid scintillation detector and by pulse shape dis-
crimination. The dose normalized to the dose at 1 cm in
free air is a common parameter, allowing the intercomparison
of the different experimental asad theoreticsl results.

The work reported verifies the semiempirical formulass
of Song and Chapman for the calculation of normalized dose
rates resulting from neutrons and gsama rays streaming



through thick-wall steel ducts. It is also shewa that
OSR/STATEST sad OGRR-G cemputer codes are coasiderably more
precise thaa the Adoais code for the same use of computer
time. Coacrete ducts are reen to offer slightly more pro-
tection thas thick-wall etwel ducts.

R-339

Light Nousings for Deep-Submergeace Applicatioas - Pert II.
Miatature Lights, Jea 1968, J. D. Stachiv, K. O. Gray,
AD66 3890

Pressure vessels used ia hydrospace simulation facili-
ties require imtermal illumimation equipmeat for experimen-
tal studies that utilize photo-optical imstrumemtatios or
visual observatioca. Three miniature deep-submergence lights
vith power iaputs of 3500 or 650 ¥V at 120 V have beea found
to perform successfully at external hydrostatic pressures of
up to 20,000 psi ot smdieat temperatures from 70°F to 32°r.
Commercially svaileble off-the-shelf glass tubiag, pipe, snd
reaction flasks are utilized ss the transpareat eavelopes.
The desigas are such that the light housings may be readily
fabricated ia s norwslly equipped sechine shop.

R-360

Rffects of Klectricsl Power System Disturbamces on Selected
Communications Bquipmeat (U), Jan 1968, E. Giorgi, N. N.
Kajihara, AD386325L, SECRET

R-361

linc lmorgamic Silicates as Protective Coatings for Steel
Dechks of Floatiag Drydocks, Ia-Service Tests of 14 Costings
Lupesed for 33 Moaths, Jen 1968, C. V. DBrouillette,
ADS26439L

Fourteen sinc imorgeaic silicate costings were applied
to steel deck sections snd work aress »f s floating drydock.
Five postcured zimc imorgsnic silicate coatimgs satisfactor-
ily protected these steel surfaces for 35 mo. Self-cured
sinc  imergamic ceat‘mgs gave, im gesmersl, satisfactory
pretectioa for 23 eeo.

R-562
Evaluation of Six Neat Reflective Paiats,
Crilly, AD*26177L

Jan 1968, J. B.

Six white peints were investigated to detersmine their
ability to keep objects vool dy reflecting the sun's heat.
Of the six, two specification paints and the preprietary
coating Permacool performed satisfactorily. The high-priced
proprietary reflective paiat Plasticoe]l did nsot show a
significent advaatage over lewer priced paints coaforming to
Federal Specificatioa TT-P-0019A or TT-P-0033A or Permacool.

R-563

Bacteria at Ocesudqraphic Statioas Off Southern Califoraia -
Populatica Distridbution ia Relatica to Depth, Jan 1968,
J. 8. Muraocka, AD664934

The vertical dGistuibution of bacteris sad itr relatiom-
ship to the eavirowneatal parameters from the surface of the
sea to o depth of 2,000 ft was studied off the coast of
seuthern Califorais mear the Saata Barbara Chansel Islands.
The bacterisl populstioa varied raadomly with location amd
depth. The highest bacterial couat (12,000 per 100 sl of
seavater) was found at depths between 2,300 and 2,700 ft in
the winisum oxygea zoae. Th~ lowest aumber of bdacteria
(sbout S per 100 mo of seavater) was found mear the ses
f.oor at a depth of 12,000 ft. The varistion of bdacterisl
populatioa density vith depth does not seem to be influenced
by any siagle eaviroameatal facter. This report slso pre-
sests data oa the bacteriological asasslysis of sediment
ssmples, a comparisea of the aumber of bacteria preseamt ia
sesveter samples collected vith sterile bacteriolegical
semplers and memsterile water samplers, asnd iacidence of
failures of rubber compoments of bacteriological semplers
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R-364
Mix Desiga for Small-Scole Models of Coacrete Structures,
Feb 1968, D. §. Fuas, AD66A9SE

An essily applied method of mix design was developed
for coacretes suitable for use im sssll-scale wmodels of
coacrete structures. By use of the method, model coacretes
of oadequste vorkability can de produced having compressive
streagths raagiag from 1,000 to more thaa 10,000 pei.

Dats on sechanicel properties were collected for model
coacretes vith portland ceseat and gypsum cement bases.
These coacretes had maximum aggregate sizes of no. & (suit-
able Cor sssy model besms and columms) and mo. 30 (suitsble
for model slabs and shells). Compared to prototype con-
cretes of equal compressive streagth, the model concretes
using approximetely scaled agjregate were found to have
about the same splitting-tensile otreagth amd flexursl
streagth, s lover elastic modulus im compression, and,
generslly, o higher strais st saximus compressive stress.

Descrided in the report are techniques for the manufac-
ture and testing of smsll coancrete specimens. Informstion
is given on the size of test specimea to use with a particu-
lar model as vell ae on the sge for testing the specimen and
sodel.

R-363

Fast-Neutron Stresming Through Concrete Ducts, Theoreticsl
Cslculations Usiag the Albedo Concept Compared with Kaperi-
aeatal Results, Fed 1968, Y. T. Soag, AD663500)

As a part of NCEL's studies of shieldimg for persoanel
shetlers, fast-neuttroa streaming through two-legged rectan-
gular air ducto in concrete was investigated theoretically
and experimentally. This is the final report on that inves-
tigation,

In the theoretical study of the prodlem the Albedo
concept vas employed, and numerical values of neutron dose
in the second leg of ducts of various sizes were computed by
IBM 1620 computer.

In experimeats, counting rates of a spherical dosimeter
were measured in doth the first and second legs of the ducts
described for the neutron sources named.

Comparisons show very good agreement between theoreti-
cal end experimental results.

R-566
Computer Reduction of Data from Engineering Tests on Soils
and Ocean Sediments, Feb 1968, N. C. Nironaka, AD66631)

Becsuse of the trememdous quantity of dats generated
from tests of ocean floor soils, NCEL has utilized the IMM
1620~11 computer to sid in data reduction. Thirteen pro-
grame were written in Fortran to reduce the data and to aid
in the analysis of the test results. The use of these
programs and associsted computer techniques affords the
benefits of coavenience, economy, accuracy, aad speed in
data reduction. This procedure has also reduced the efforts
required in prepariag the results in s form suitsble for
publication. Ia addition, further analysis of the test
results 1is facilitated by the fact that the results are
slready catalogued on cards.

R-567
Finite Klemeat Anslyses of Solids of Revolution, Mar 1968,
8. K. Takehashi, $. B. Dong, AD667235

Two finite element computer prograss are described in
this report. The programe are quite general and are appli-
cable to s sumber of differeat prodblems, includiag many
which may be eacountered by the U.S. Navy in building deep
ocean structures. The thin-shell solid-of-revolutiom pro-
gram can be used to anslyze both the axisymmetrically and
the asymmetrically losded shell composed of am arditrary
number of boaded layers, each with s differeat thickness and
differeat elastic orthotropic properties. The thick-wall



solid-ot-revolution program can accomsodate only an arbi-
trarily axisymmetrically loaded body of revolution. A
sample probles 15 solved for each of the two computer pro-
krams presented 1o this report

R-568
Measurement of Airfield Marking Paint Flexibility, Nar 1968,
E. S Matsui, R. W. Drisko, ADOb?234

A sethod tor determining the eloagation ot free paint
films 1s Jdiscussed. The @ethod 15 more precise than the
ASTM and Fedetsl test standard sethods which use the Mandrel
test, and 1t provides & more clearcut difterentiation be-
tween ditferent c(oating tilms.

A statistical snalysis was performed on 10 experimental
sirtield marking paints usiug data from the free-film
percent-elongation tests asnd from pertormance tests of the
same coatings exposed 1n the tield. The results indicate
that there 13 & detinite correlstion between the percent
elongation (flexibility) and the tield pertormance of arr-
field marking paints.

R-569
Neutron snd Gamma-Ray Streaming Through Thin-Steel Shelter
Entrancesays, Mar 1968, L. B. Gardner, ADOG?2206

Neutron and gemma-ray streaming through s thin-steel,
two-legged ducted entranceway was studied, and the dose rate
at Jdifferent posttions 1n the duct was measured anu calcu-
lated by several different techniques. The results were
used to determine the protection afforded by a duct of thas
type, and they were compared to similar results obtained
from ducts having thick steel or concrete walls. The Albedo
calculations were found to be 1n good agreement with the
Monte Carlo calculations and the experimental measurements.

It was also found that concrete ducts provide siightly
greater attenuation of radiation than do steel ducts.
Simplitied ‘scmulas were developed to provide crude approxi-

sations to *“c solution of an optisum duct design.

R-570
Calculating the Dose Variation of Fast-Neutrons Streaming
Through an lron Duct, Mar 1968, Y. T. Song, ADb67224

The dose variation of tast-neutrons stresming through
sn 1ron duct 1s computed by using the concept of the differ-
ential dose Albedo. The basic concept of the differential
Albedo 13 1tself studied and 13 used to formulate the neu-
tron transport equatioa.

The Albedo method developed 1n this report and the
Monte Carlo method are used to obtain numerical values ot
the multicollision absorbed dose in the first and second
legs of an 1llxll-in. 1ron duct slong the centerline. Com-
parisons are then made between the values obtained by both
methods. Results show good agreement.

R-571
Soi1l Behavior Around Latetally Loaded Piles, Apr 1968, H. L.
Gill, AD067833

Field tests were performed to study the horizontal
load-displacement characteristics of natural soil deposits
and to associdte these characteristics with the behavior of
laterally loaded piles. The ultimate objective ot the tests
was to acquire information essential for the design of
laterally loaded soil-supported structures. Three soil
conditions were considered: (1) bay mud with s desiccated
crust 1n its natural dry state, (2) bay mud submerged within
the area of testing, and (3) a hydraulic fill of granular
material classified as SP by the Unified Soil Classification
system. Segmental pile tests were performed with three
si1zes of laterally loaded segments and at various depths
below ground surface in the bay mud. (Similar tests in the
hydraulic fill were covered in s previous NCEL report.)
Lateral load tests on full-scale piles from 4 to 16 in. in
diameter were performed at each test uite.
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Theoretical information, available soil data, and
results of the segmental pile tests were compared and com-
bined to establish representative lateral load-displacemsent
relationships for the soil at any depth at the three sites
by using rectangular hyperbolas. Theoretical predictions of
the response ot laterally loaded piles were made using these
telationships, snd the results were compared with data
obtained during the lateral load tests on piles. Experimen-
tal data and theoretical predictions coapared favorsbly.

R-572

Photoelastic Investigation of Stress Concentrations 1in
Sphere-Cylinder Transition Regions - lncluding s Comparison
ot Results From Photoelast:c and Finite Elemsent Analyses
Apr 1968, 5. K. Takshashi, R. Mark, AD667834

This study investigates stress distributions in sphere-
cylinder transition regions of externslly pressurized thick-
wvalled vessels. It compares data determined by two differ-
ent approaches, photoelastic analysis and finite element
computer programs. These approaches afford a capability for
analyzing complicated deep ocean structures that is of
considerable interest to the U.S. Navy.

Two small-scale epoxy models of the prototype struc-
tures were loaded by &- ng\d 10-ps1 external pressure at a
critical temperature (290 F) and then the stresses wvere
frozen by cooling the material. The first model has rela-
tively thin walls {(cylinder diameter-to-wvall thickness
ratio 15), and incorporated 60% balanced opening rein-
forcement at the transition. The amount of reinforcement is
expressed as a percentage of the material removed from the
vessel shell to form the opeming. The reinforcement is
balanced when equal amounts sre placed on the inside and
outside cf the vessel. The second had a cylinder diameter-
to-wall thickness ratic of &, and 65% balanced opening
reintorcement.  After stress freezing, the models were
sliced longitudinally and transversely and the meridional
and circumferential stresses were determined photoelasti-
cally with a diffused-light polariscope. The photoelastic
solutions were used to verify the stresses calculated by
finite element computer programs. Excellent correlation was
obtained for the comparison of meridional and circumferen-
tial surface stresses by the photoelastic and finite element
procedures

R-573
Dynamic Properties of Small, Clear Specimens of Structural-
Grade Timber, Apr 1968, J. R. Keeton, ADO68487

About 300 static snd 1,100 dynamic tests vere made on
small, clear specimens of Doublas fir (coast type). Green
specimens and dry specimens were tested in shear parallel to
the grain, bending, compression parallel to the grain, and
compression perpendicular to the grair. Green specimens
showed 1ncreases 1n dynamic strength values, with the excep-
tion of modulus of elasticity in beading. Dry specimens
showed 1ncreases in dynamic strengths over static strengths
in shear, compression parallel to the grain, and cospression
perpendicular to the grain. In bending, the streagth of dry
specamens was drastically reduced at the higher rates of
dynamic loading. Ia bending tests on green specimens, the
modulus of rupture at speeds (or strain rates) corresponding
to impact and blast loading wvas a maximum of 54% grester
than the MOR at static speeds. On the basis of these
results, it was concluded that conventional increased
strength allowances for impact losding are excessive by as
much as 46%.

R-574

Experimental FM Multiplexing Transponder Systea for Remote
Radio Control and Telemetering, Apr 1968, 8. J. Wooten,
L. J. Elliott, S. L. Phelps, AD669114

An experimental FM multiplexing transponder lyue-.vu
designed to trigger the ventilation closure valves of pro-
tective shelters as soon as the overpressure produced dy a



nuclesr blast is detected by a pressure trsnsducer. The
systes would provide complete protection for shelters lo-
cated 12,000 ft or more from the target.

The system consists of five FM multiplexing transpon-
ders transmitting five chaannels of FM dats to the central
receiver, one channel at s time, vith each transponder
initiating the next transpoader transmission. Only one
rarrier frequency is used regardless of the number of trans-
mitters. Algo, since the traniponders transmit data only on
interrogation, battery life is greatly increased.

The flexibility of this battery powered systes, its
ability to accept s wide variety of emergeancy inputs, its
fail-safe design, and its low cost make it suitable for a
wide variety of dats transmission applicatioas.

R-575
Schottky Emission in Thin-Film Diodes,
Hitchcock, AD668694

Apr 1968, R. D.

Temperature-dependent current-voltage (I-V) character-
istics have been observed in a new type of thin-film diode.
Plots can be fitted by straight lines which show that
Schottky emission is the dominant current-flow mechanism
over the temperature range of 190K to about 350K. Barrier
thickoesses were determined by high-frequency capacitance
measurements. Relative work functions, between the aluminum
and lead films, were found to lie between 0.25 and 0.50 eV.
One of the diodes was tested at 60 Hz for 124 hr without
casusing a significant change in the shape of the I-V charac-
teristic. It is concluded that nominal refinesent of the
fabrication technique will lead to a varister thin-fils
diode which is inexpensive and which hss long-term stabil-
ity.

R-576
Phase II Tests on Shallow Unreinforced Concrete Shells, May
1968, R. J. Taylor, J. R. Allgood, AD670739

The results of tests on 17 model shells asnd three large
shells are reported. The model shells were approximately
19x19 in. in plan, aad the larye shells were approximately
8x8 ft in plan.

Four modes of failure were noted in the experiments:
edge beam splitting, periphersl shesr, trsnsitional bud-
kling, and mechanisa development. Conditions under which
the various failure modes predominate are discussed. An
approximste relation for predicting the buckling load of
saall shells is proposed.

The sagging membrane technique was found %o be a aimple
methed of casting shallow shells of small dimensions. The
results of the tests indicate that shallow funicular shells
constitute s structurslly sound system for floors and roofs
of conventional buildings sand for special uses such as the
decks of docks. They are expected to be particularly useful
where a large load capacity is required.

R-577
The Padlock Anchor - A Fixed-Poirt Acchor System, May 1968,
P. A. Dantz, AD669113

The objective of this study was to investigate the
feasibility of combining propellant-activated embedment
anchors and a structursl frase with bearing pads to provide
s fixed-poiat, deep ocean anchorage system. Tae work vas to
include the conception, design, fabrication, aad evalustion.
This report describes the resulting device, termed padlock,
discusses its development, and documents the field tests and
results.

Essentially the padlock is s tripodai frame terminating
in 6-ft-diam besring pads that asre locked to the seafloor
through activation of 20,000-1b (nominal holding power)
esbedment anchors, one per bearing pad. Shsllov water tests
demonstrated that the components are operationally compati-
ble as s system and that the embedment snchors can be deto-
nated singly or as a group. A limited number of tests
shoved the relisbility of the complete system to be low,
sainly because of the performance of the embedment snchors.

R-01

R-578
Snow Movement - Drift Control for At-Grade Camps, May 1968,
N. S. Stehle, AD668993

Snow movement im polar areas creates logistical prob-
lems for at-grade, or surface, camps in areas of positaive
snow accumulation. Snow drift studies, which were made over
8 4-yr period around a single unprotected building and
around a cluster of buildings in an ares of positive snow
accumulation on the Ross Ice Shelf nesr McMurdo Statiom,
Antarctica, showed that ast-grade camps will eventually
become covered with drifting snow. Drift control measures,
however, can be used to increase the usefulness of such
camps.
The drift control measures developed in this «ceport,
which cover proper building orientation and camp layout witn
respect to the major storm winds, can be used to improve
access and reduce maintenance for at-grade camps in areas of
drifting snow. In addition, sobile foundations should be
used for all buildings to facilitate camp moves when snow-
drift becomes excessive, and small camps should be built on
elevated snow platforms to extend their useful life.

R-579
Lisit Gages for Measuring Wind Velocities, May 1968, P. J.
Rush, R. L. George, AD669455

Field studies assessing the damage caused by hurricane-
force winds have revealed a need for simple methods to
determine wind velocities causing structural damage. Devel-
opmetrt of limit wind gage concepts is described. Two con-
cepts, aerodynamic cones in artays and omnidirectional
venturl with recording manometer, provided consisteat air-
stresm velocity readings in wind tunnel tests. It is recom-
mended that units of the aerodynamic cone arrays and of the
omnidirectional venturi devices be installed for evaluation
at several sites where rec.rding anemometers are available
and high winds have been experienced.

R-580
Hydraulic-Pneumatic Floating Fender - Final Evaluation, May
1968, D. A. Davis, AD670475

Two experimental hydraulic-pneumatic floating fenders
for & wharf underweat in-service tests at a moderately
exposed harbor (San Diego, Calif.) and a protected harbor
(Port Hueneme, Calif.) from Mar 1963 until Oct 1967. Each
fender consists of a wood-steel-plastic bulkiicad 50 ft long,
1 ft 8 in. wide, and 7 ft 3 in. high fronted by two air-
filled and two water-filled rubber bags, and chains with
weights to maintain the total assembly in position. Com-
bined initial and msintenance cost is high, but the fenders
are considered to be cost-effective in sheltered locations,
and to a lesser extent in exposed locations, where mechani-
cal damage to ships and marine foulings are significant.

R-581
Antenna-Wire-Supporting Booms Subjected to Wind-Induced
Vibration, May 1968, R. H. Chiu, AD675031

Wind-induced vibrations of Wullenwebber antennas and
reflector-wire-supporting booms were studied. The objective
of the investigations was to develop methods for reducing
the high-amplitude vibrations of the booms and the high-band
antennas by modifying the existing antenna systems or de-
signing new systems. Instrumented vibration tests were
conducted on five existing sntenns systems in order to
estsblish the damping factors and natural frequencies of
representative antenns booms.

Wind tunnel tests were conducted to determine the
serodynamic effect of various configurations of existing
booms. Results indicated that sharp corners of rectangular
sections and flanges of circular sections have detrimental
effects on the aerodynamic responses of the system. Removal
of sharp corners or attachment of rounded gloves or fairings
on the corners were found to be aatisfactory solutions to
the problem.



Antenna-vire-supporting booms were substituted by
equivalent systems of beams on elastic foundations in the
analysis for wind loading. Comparisons of various systems
were made by varying the stiffness, damping, and the modulus
of elastic foundation.

R-582

Influence of Soil Modulus omn the Behavior of Cylinders
Buried in Sand, Jun 1968, J. R. Allgood, J. B. Ciani, T. K.
Lew, AD670477

KExperimentsl and theoretical results are given that
provide information on the influence of soil prcperties on
the behavior of buried cylinders whose axes are parallel to
the surface. Sand Type, sand Jensity, and cylinder stiff-
ness were varied in 12 sta.ic tests on 5-in.-diam thin-msetal
cylinders. The stiffness of these cylinders was less than
that of others in the literature for which complete informa-
tion on soil propertics was available.

The main contribution of the research presented is that
1t provides a unified method for determining deflections and
the critical buckling losd, both of which are based on the
one-dimensiona) confined compression modulus meassured in a
standard laborstory test. This has not deen done hereto-
fore. Also, s relation for arching across buried cylinders
ts given which permits computation of the thrust at the
haunches. Another feature of the work is the development of
a ematrix solution for determining the interface pressure
distribution from measurements of strsins in the cylinder.
Thus, in effect, the cylinders can be used as biaxial soil
pressure sensors.

R-583
Use of Magnets in Marine Salvage, Jun 1968, J. Quirk, R. L.
George, AD835040L

A study was made for the SupSalv NAVSHIPS to determine
the usefulness of wmagnets 1in underwvater applicutions. A
literature search indicetes that large electromagnets are
useful for salvaging ferrous cargoes ia shsllow water. They
are of little value in deep water salvage because of the low
payload-to-weight ratioc and the difficulty of positioning an
electromagnet at the end of a long line. Tests of 6- to
8-1b permanent magnets on & ship's hull showed they had
undervater holding forces of 40 to 100 1b. These values
indicate such magnets are useful for securing divers and
tools to undervater ferrous objects.

R-584
Static Load Tests on the Ammi Pontoon, Jun 1968, B. R,
Karrh, AD835205L

This report contsins information from the engineering
teats made on the 90x28x5-ft Ammi pontoou. Static loads
imposed on the orthotropic rib structural members included
simulated wheel and military tank loads. Electricsl resis-
tance strain gages mounted on selected wesbers were used to
measure resulting strains in the structure. BRach test
represented a single wvheel or a single tank track at a
specific location on the pontoon deck. By means of super-
position of measured stresses, those stressea which would
have rerulted from dual loads were derived.

Strain gage data indicate an Aasho H20 wheel load
(16,000 1b on each of two rear tires at & 6-ft spacing)
produces & maxiaum stress of 23,000 pai. A 60-ton tank load
produces a maxisum stiress of 15,000 psi. In each case the
maximum stresses are principal stresses along the longitudi-
nal axis of the orthotropic ribs, and they occur at the
interior supporting diaphragm as a result of bending moment
in the dech structure as the load is distributed to other
parts of the barge. The Ammi pontoon was structurally
adequate for the static loadings imposed during the tests.

R-585
Protection of Mooring Buoys - Part XI. Results of Tenth
(Finil) Rating Inspection, Jua 1968, R. W. Drisko, AD834980L

This is the eleventh and final report of a ser.es on
the protection of mooring buoys. Twelve bucys were given
their teath rating (sfter 2 maximum of 65 mo of service to
the Fleet) for extent of coating deteriorastion, corrosiom of
steel, and fouling. Three other buoys had previously been
remuved from testing in San Diego Bay because of advenced
deterioration. The coating systems were rated good on three
buoys, good-fair on six buoys, fair on two buoys, and fair-
poor on ome buoy. Cathodic protection with zinc anodes
resulted in considerably less underwater rust on protected
buoys than on the unprotected control buoys. Epoxy patches
on localized damage to buoys afforded protection for as long
as 5 yr.

Two sets of 13 steel panels each, costed with the
systems used on the buoys, were rated after 5 yr of exposure
in San Diego Bay and Port Hueneme Harbor. The condition of
the panel coatings was generally better thsn that of the
buoy coitings, and all coating systems rated am good or
good-fair on the buuvys were among those rated highest on the
panels. On buoys coated vith antifouling psints, no detect-
able antifouling property remained after 20 mo, but on both
sets of panels, two antifouling paints contaiming cuprous
ounide were still apprecisbly reducing fouling after S yr.

R-586
Heat Transfer at High Pulsating Frequencies in s Pulse-Jet
Engine, Jun 1968, K. J. Beck, AD835638L

A review of the recent literature on enhancing forced-
convection hest transfer by imposing a pressure pulse indi-
cated that if the changes in pressure were great emnough or
at high enough frequencies, materially higher coefficients
could be expected than for the same mass flow rates in
steady flow. No experiment was known which used sufficient-
1y high pressures or frequencies to give real advantages.
Tests were made on a small pulse-jet engine which showed
increases 1n heat transfer by s factor of adbout &. Further,
the engine proved to be a uniquely good burmer in that no
suxilitaries beyond a starting spark were needed. Several
possible practical applications of pulse-jet burmners for
purposes other than propulsion are suggested.

R-587
Desalination Processes for Military Application, Jun ive8,
J. 8. Williams, A. ~. Hodgson, AD833387L

This report summarizes the desslination processes
currently available which lend themselves to military appli-
cation. Membrane processes (electrodislysis and reverse
osmosis) and thermal processes (multistage flash distills-
tion and vapor compression distillation) are explained, and
exasmples of the use of each type of equipment are cited.
Design criteria are given for wlitistage flash distillation
units utilizing waste heat from diesel generators. An
optimizstion procedure is also given for similar units using
direct-fired boilers.

R-588

Behavior of Spherical Concrete Hulls Under HRydrostatic
Loading « Part 111, Relationship Between Thickness-to-
Diameter Ratio and Critical Pressures, Strains, and Vater
Permeation Rates, Jun 1968, J. D. Stachiwv, K. Mach,
ADB35492L

Sixteen hollow concrete spheres of 16-in. 0D were
subjected to externsl hydrostatic pressure to investigate
the relstionship between the sphere's shell thickaess and
(1) its critical pressure, (2) permeadility, and (3) strain
magoviude. The shell thickness of the spheres varied from
1 {n. to 4 in. in 1-in. steps. All spheres were cast from
the same concrete mix, cured under identical temperature and
moisture conditions, and tested in the same manner. The
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strength of coacrete in the spheres at the time of testing,
as established by uniaxial compression tests on 3x6-in.
cylinders, was in the 9,000-to-11,000-psi range. The criti-
cal pressure of waterproofed hollow coacrete spheres was
found to be approximately a linear function of the spheres
thickness. The spheres imploded at pressures from 3,240 to
13,900 psi, depending on their thickaness. Concrete spheres
permeated by seavater failed at hydrostatic pressures 30% to
15% lower than ideatical waterproofed spheres. In all cases
the stress in the spheres at the time of implosion was
considerably higher thau in concrete test cylinders prepared
of the same mix and of tl~ same curing history subjected to
uniaxial compression. The resistance of concrete to permea-
tion by seawater into the interior of nonwaterproofed
spheres at 2,000-psi hydrostsatic pressure was found to be an
exponentiasl ‘unction of shell thickness. The rate of flow
into the spheres interior ranged from 6.1 to 0.197 ml/day/
ft sq of exterior surface, depending on the thickness of
thell.

R-589

Emergency Fuel Substitutes for Spark-Ignition Engines, Tests
Show That Avgas and Mixtures of Avgas and Diesel or Turbine
Fuel Can Effectively Power Spark-:jnition Engines, Jun 1968,
P. J. Daly, W. W, Watson, AD835513L

Under emergency cr combat conditions, motor gasoline
for spark-ignition engines may be temporarily unavailable,
or at best in short supply. To deterwine the feasibility of
substituting other fuels (avgas-115/145 aviation gasoline,
DF-2 diesel fuel, and JP-5 turbine fuel), or mixtures there-
of, for motor gasoline, NCEL operated three Hercules water-
cooled engines and one Wisconsin air-cooled engine (all of
them coupled to generators) on avgas-115/145 or mixtures of
avgas=-115/145 with DF-2 or JP-5. The tests prove’ conclu-
sively that engines of this type can be effectively operated
on such fuels for moderate periods of time. Specifically,
100% avgss-115/145, a mixture of 20% DF-2 plus 80% avgas-
115/145, and a wmixture of 30% JP-5 plus 70% avgas-115/145
vere found to be satisfactory substitutes for motor gasoline
for the periods of test operation (300 to 500 hr).

R-590

Dose Measurements of Gamma Radiation Stresming Through
Concrete Ducts With and Without Lead Liners and Through
Corrugated Steel Ducts, Jun 1968, J. M. Chapman, T. R. Tree,
AD837087

Dosimeter measurements were taken in a 3-ft, two-legged
concrete duct, with and without the presence of lead sheets
covering the basic scattering areas in the corner, to deter-
mine the effectiveness of lead sheeting in reducing gamma
radiation. For cobalt 60 radistion, the lead sheets reduced
the dose rate in the second leg of the duct down to 46% of
the dose rate measured in the second leg of the duct without
lead sheets, and for cesium 137 radiation the reduction was
down to 36%. Calculations were made to determine the effec-
tiveness of the sheets in different size ducts, and compari-
sons wvere made with other methods frr reducing radiation.

Messured attenuacion factors for a circular, thin-
walled, corrugated steel duct were compsred to values calcu-
lated by a simple computer program for a square, thick-
valled steel duct. It appears that the computer code can be
used to approximate attenustion factors for a corrugated
steel duct.

R-591

Ocean Bottom Breakout Forces - Including Field Test Data and
the Development of an Analyticsl Method, Jun 1968, B. J.
Muga, AD837647L

Theoretical and experimeanta]l studies were conducted in
order to arrive at some appropriate engineering estimates of
the force required to extiract bodies of various sizes and
shapes from the ocean bottom sediments. A review of the
literature concerned with breakout forces is presented.
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From tests conducted in San Francisco Bay on variously
shaped objects having submerged weights of up to 22,200 lb,
an empirical formula was found which described well the
breakout force requirement.

Results yielded by the empirical formula agreed very
well with a complicated theoretical procedure based on an
iterative solution of a lumped parameter model of the ocean
bottom. Solutions were obtained for various load conditions
and bottom (object) geometries.

R-592
High-Frequency Power for Fluorescent Lighting,
L. J. Elliott, S. J. Wooten, ADB37554L

Jun 1968,

High-frequency power for fluorescent lighting offers
many advantages over the standard 60-Hz frequency, such as
reduced operating cost, less heat per lumen and, from 400 Hz
to about 5 klz, less radio frequency interference.

Econvmic factors, however, require evaluation since it
may take several years to recover the cost of changing over
from standard frequency to high frequency even with small,
relatively low cost converters. When a 400-Hz power supply
with sufficient capacity is available, the benefits of high
frequency can be obtained with much less initial investment.

R-593
Freeze Protection for Freshwater and Sanitary Piping Under
Open Piers, Sep 1968, N. P. Oldson, S. L. Phelps, AD841105L

Piles carrying freshwater or sewage are often exposed
to severe weather conditions under piers and therefore must
be protected from freezing. NCEL has studied the problems
associated with freeze protection of piping systems, re-
viewed weather data for U.5. coastsl cities having tempera-
tures comparable to those of nearby Navy installations,
conducted cold chamber tests on several freeze-protection
systems, and developed freeze-protection criteria for ex-
posed piping systems. Results of these studies indicate
that freeze protection can best be obtained with conducting
mineral electric heating elements insulated with polyure-
thane foam and protected with a covering of asphalt-
impregnated felt coated with asphaltic mastic. In the
Colder regions, heaters, insulation, and protective covering
are required. In regions of moderate winter cold only
insulation and protective covering are required, and in
regions having very mild winters, no insulation, protective
covering, or heaters are required.

R-594
Layered Permanent Systems - Analysis Related to
Procedures, Sep 1968, J. P. Nielsen, ADB4110IL

Design

Theoretical and experimental studies related to the
development of a thickness design procedure for airfield
pavements are discussed. The pavement is treated as an
elastic layered half-space and the moduli of elasticity of
the paving materials as the primary design factors. Equa-
tions and influence charts derived from the application of
elastic theory to two- and three-layered systems are used to
interpret the experimental plate-bearing data. Values of
the modulus of elasticity are presented for three base
materials. It is shown that the modulus of elasticity
depends upon the quality of the base, its depth and density,
and the stiffness of the contiguous subgrade. The principal
failure modes observed in flerihle pavements and the suit-
ability of the triaxial test as an adjunct to pavement
design are discussed. A suggested revision in the current
Navy pavement design procedure is presented. Recommenda-

tions for continued research relsted to layered theory
pavement uesign are also included. A thickness design
criterion for portland-cement-stabilized sand bases is

presented as part of this study.



R-59%
Multiatage Flash Desalination Vot Utslizing Diesel Genera-
tur Wante Heat, Sep 1968, 1 8 Williams, A 5. Hodgson,

LULTY N AN

A multistage tlash evaporator utilizing Jdiesel genera-
tor waste heat har been developed tor desalination.  Attes
prelimunary experimental studies, a unit was onstiucted to
operate continuousty tiom a varvable heat supply and produce
betsern 2,500 and 6,000 gpd of tieshwater.  loterstage boane
tvanster is autowatically regulated by level contiollers an
ecach stage, thus climinatiug the need tor msnual control ot
the unit as the genccator load and henve heat vutput varies.
All-aluminus construction has reduted corrosion, and the
unit  wax pertormed sstiatactorily duriag test: Typical
experimental data are andluded.

K-9%90

10-RV Pulse Graetator - Pulse Test
atrates Generator Capabilaty, Sep 1908, 1L )
Kajrthara, M N Ssith, ADBGYIS2L

Autodin Filter Demon-
tiliott, 4. H

o

This seport describes & newly developed pulse voltage
genetator which provides up to 10 &V ot 2-, 10-, and 100-p
sec pulee voltage Thene pulses can be supevimposed 4t any
phase angle on the hase 60-Hz power provided to operate the
tent tem. Tents with this generator mahe teasible a more
acturate determination ot the pulse response behavior ot
teat items under operational conditions because pulse test-
g s pertormed with the test wtem tully eneigized. To
vilustrate the type of tntmtion obtainable, test data on o
rasdio=trequency intepterence suppressiog autodin power line
felter s presented. 1L was tound (1) that this type ot
Iilter develops high-trequency vscillatory voltages at the
output when the input 60-Hz power contains 4 pulse voltage,
() these oscillatory voltages tould he suppressed by place
the tiltea and and

IR Capatilanie acroRx nput output ,

(V) tilters can be designed to be tree ot bigh-trequency

onctllatory voltages.

R-597

Deep Ocean Power Systems, Sep 1968, K. Giorgr, ADRGIIRIL
The objective ot 4 study program on deep ocean power

transmisnion systems was to determine the technr .1 and

cronomiy feasibility of transmitting electrical power of 10,

100, 100, 1,000, and 3,000 AW to ocean depths of 600, 2,000,
6,000, 10,000, 15,000, and 20,000 t1,

Envivonmental vonditions of the sea sand their eftects
ol tue elementas of an uiklerxes power system ate discussed,
Various power system concepts are developed and evaluated 1n

the report Design approaches and r1elated studies used n
the selection of the most cost ettective system concepts ave
presented, as are preliminary designs ot a tew selected
concepts, Recommended  programs  tor the aevelopment of

syntem elements considered beyond the state of the art are
also tncluded

R-59K
Operational Evaluation ot the STATO Mooring Anchor,
1968, R. C. Towne, R. A, Rliaw, ADB4D264L

Sep

The STATO mooring anchorx were desigaed to be used in
(1) permanent moorings such aw fleet movcings, (2) 10 situa-
tionn where large holding powers are required such as an
salvage operations, or (1) 10 the temporary mooring ot large
barges or vessels. In-service tests wete requested by
NAVFAC 1o determine any adverse operational characteristics
which might become apparent through varying or continuous
operational use. STATO anchors were aubstituted tor Navy
stockless  anchors  of equivalent  holding  power already
attached to two tleet mooring assemblies of difterent capa-

cities 10 the Navy harbor complex 1n San Diego Ray during
the vegular PWC inspection ot meorings.  This veport de-
scribes the fabrication and 1nxtallation ot the anchors and

the results of a l-yr operation.  The anchore were temoved
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trom the water and smapected atter the test period.  The
tesulta of  the evaluation showed no adverse operationatl
thavacteristics and that the anchors pertormed satisfactor-
1ly

R-599

Nutlear Radiation Shielding in the Design of Hardened Struc-
tures, Oct 1908, ¢ M Huddleston, D. R. Doty, W. ¢ Ingold,
LHEFEAY ]

The transmitted dose ot initial radiation s related to
peak overpressure, weapon yield, and shield thickness. It
1s chown that the minimum expected weapon size determines
the thickuess of the vadiation shield tor & specitic over-
pressute A simplified method 1 presented tor determining
the protection tactor tor two-legred ductn.  The desiguer
can use either graphical methods or a nomogram. A mathema-
tical analysix s ndluded that telates protection tactors
to pereent lethalities due to tallout cadiation

R-600
Nucleation of
Siten, Oct 1968, K.

Steam Bubbles From Large-Diameter Prepared

J. Reck, ADB42SOTL

NAVEFAC has, through NCEL, lLeen active tor some time 1n

the development of amproved desalination equipment to pro-
vide potable water at advanced bases. A review ot the
current literature on the physics ot borling disclosed a

necessary for bhotling,
sites of certain sizes
above the boiling
13 a tunction

consensus  that (1) aucleation s
(2) nucleation s accomplished by
only, and (3) the amount of aupetheat
point that 18 necessary tor bubble tormation
ot site oritice diameter

Recause no supporting theory accompanted the latter two
observations, a study wasx made to determine why these limt-

ing tactors should apply - 1t in tact they do A mimple
theory devived by the author indicated, on the contrary,
that tor a given wetting angle at the solid-vapor-ligquad

the superheat necessary should be a function of
the ettectave tadius ot vapor bubbles as determined by the
wetting augle and the angle tormed by site walla. Thas
hypothesis was tested usiog a4 small copper hot plate with
neveral relatively large sites (on the order of | to 2 mm an
diameter), aucleation proved possible with superheats ot
only 4 few degrees Fahrenheit. Although steam would form a
bubble, the emergence and growth ot the bubble was 1nhibited

interface,

by the thickoess ot the boundary layer, because a large
radius  bubble would penetrate to the area 10 which the
covering layer was at or below the bailing point,

R-601

Plastic Mooring Ruoys - Part 11, Compilation ot Teat Pro-

gram, Nov 1968, R. W. Drisko, ADR4S1IL

Two plastic mooring buoys, fabricated by a private
contractor, were described an Part 1 of this study program.
fach buoy had a steel tramework tilled with closed-cell

polyurethane toam. On one buoy this toamed core was covered
with an exterior shell ot tiberglass cloth 1mpregnated with
polyester vestn.  On the other, the exterior shell was a
spraved=on co,ting ot chopped fiberglass strands in polyes-
ter resin

This
testing ot

report, Part 11, describes the J-yr in-service
thesxe buoyy 1n San Diego Ray. While both per-
tormed well, the hand lay-up buoy had much less deteriora-
tinn than the spray-up buoy. Also, 1t was determined that
plagtic buoys have much lower maintenance costs than steel
mooring buoys.

An amproved plastic mooring buoy was designed from the
tesults ot the testing program.  This design utilizes land
lay-up coustruction of the outer shell with alteinate layers
ot random chopped-glann mat and woven roving. Such a buoy
war fabricated and s currently serving the tleet at Pearl
Harbor, Hawain.



R-602
A Causeway Connection System tor the 20-Knot LST, Nov 1968,
J. J. Traftalis, AD84378IL

A system was developed by NCEL to provide a simple,
expedient connection between the new 20-hnot, Class 1179 LST
and a causevay. The developed system, designated the Abut-

ment Connection System, is compatible with all classes of
LST and installation is within the present operational
capability of the amphibious construction battalions,
Operational testing with the 20-knot, Class 1179 LST is
recommended.

R-601

Evaluation of Two Small Impact Wrenches for MCB Usxe, Nov
1968, C. W, Terry, J. C. King, AD84LLO6SL

The capabilities and limitations of two new impact
wrenches that are smaller and appear more versatile than
those normally carried in MCB tool allowances were deter-
mined. One wrench was air driven and the other was hammer
actuated. The maximum torque ot the wrenches and the torque
that causes tailure in capscrews were determined, and time
studies to compare performance of the wrenches with that of
conventional socket wrenches were conducted. Results showed
that considerable time can be saved by using the sir-driven
tool tor installing and removing screw fasteners. The
hammer-actuated wrench was not faster than conventional
wrenches for normal operations, but it was found to be quite
effective for loosening frozen bolts and nuts.

R-604
Wave-Basin Study of Runup on Reaches from Simulated Under-
water Explosions Near Shore, Dec 1968, D. B. Jones, AD679679

Laboratory data ave presented for the runup on a um-
form slope of the leading waves of an axially symmetric,
dispersiave train of surface gravity waves. The waves
emanated from an impulsive disturbance, simulating an under-
water explosion. Two general classes of wave trains were
studied, distinguished by an initial rise of the water
surface (a crest at the front of the wave train) in one caxe
and an initial fall (trough) it the other. In both cases,
the first wave 1n the wave train produced the greatest
runup. The dominance ot the first wave was wore marked in
the larger disturbances (higher waves)

R-605
Reinforced Plastic Landing Float and Brow
tion, and Installation, Dec 1968, D. A. Davis,

Design, Fabrica-
AD 679678

A promising new fiberglasa reinforced plastic landing
float and companion brow have bheen designed, built, and
installed, and are now undergoing in-service tests at the
Fleet Landing, Naval Station, San Diego, Calif. The float,
which measures 60 by 14 ft in plan, and the brow are durlt
with a unique glass-wrapped, polyurethane-foas core planking
material. The resultant float is light (26,000 1b), strong,
and unsinkable. The float will undergo tests for 3 yr for
the purpnse of proving its increased cost-effectiveness over
conventional steel, wood, and concrete tloats.

R-606
Static Behavior of Buried Reinforced-Concrete Model Cylin-
ders, Jan 1969, J. R. Allgood, H. G. Herrmann, AD6B2929

Experimental results and empirical relations aie given
which define the behavior of reintorced-concrete model
cylinders that sre buried in dry sand with their longitudi-
nal axis parallel to the surface. The model cylinders were
9 in. 0D and had a single layer of reinforcement at midsece
tion. Thicknens, percent reinforcement, and depth of cover
were varied. The 12 test cylinders cracked at uniform
surface pressures of less than 60 psi and subsequently
deformed in such a way that the ratio of the etfective
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stiffoess of the cylindrical inclusion to the stitiness ot
the s01l 1n the vertical direction remained constant.

Empirical relations which agree ceasonably well with
the test data are given for permitting estimates of horizon-
tal expansion, arching, thrust, moment, and i1nterface pres-
sure.

R-607
Ablation of
Criteria tor Application,

lce and Snow - Protective Coverings and General
Dec 1968, N. S. Stehle, ADO8042R

Protective coverings to retard deterioration and ahla-
tion of 1ce and snow are needed in all but dry-snow rones in
polar vegions. Good drainage 15 the most important factor
in maintaining a surface i1n usable condition. When ablation
exceeds accumulation, any protected area will hecome ped-

estalled above the surrounding 1ce, and loss of the pro-
tected area will occur by slumping of the edges. When
accumutation exceeds ablation, protective ®measures are

needed only during that part of the summer when ablation and
deterioration occur Ot the protective coverings investi-
gated, chipped i1ce 15 the easiest to produce and most eco-
nomical to use in ice areas. However, other materials, such
ax gravel, sawdust, urethane foam, concrete planking, insu-
lated metal planking, timber decking, and snow, may be more
eftective and economical tor specitic conditions.

R-608
Design Criteria for Flexible Utality Connections, Dec 1968,

D. G. True, ADOR04L29
The existing design of tlexible utility connections
used in Naval installations incorporates a flexible bronze

hose hanging treely within a corrugated metal tube so that
it can wmove without being highly stressed at the »soil-
structure interface. A study was made of this design and of
possible modifications to it. Theoretical predictions were
tormulated for flexibility and dynamic streagth. The flexa-
bility of a hose was related to the manufacturer's specitied
minimum allovable bend radius. The dynamic strength was
expressed in terms of peak acceleration and hose weight and
length 1n & semj-empirical relationship suitable for use 1in
design. It is recommended that the results of the present
study be incorporated in an appropriate design manual,
subject to verification by full-scale field tests, and that
a summary be compiled of means to predict the relative
displacements between a buried structure and tie surrounding
soil.

R-609
Conditioned Power
Transter Switch, Dec 1768,
AD6829 36

Syatem Using s High-Speed Power Source
A. A. Mahmoud, H. H. Kajihara,

A conditioned power system 13 proposed which 13 potentially
one-fifth as costly as power systems employing solid-state
or rotary uninterruptible power supplies. The proposed
conditioned power system employs high-speed, solid-state
power source switching. A [15-kVA, 208-V, 60-Rz, 3-phase
demonstration model of the proposed system has been devel-
oped and laboratory evaluated. This model accomplished
power source transfer in ROO pwec. Because of its tast
switching speed between two power sources, the system 1s
potentially capable of conditioning power economically tor
many critical loads.

R-610
Dynamic Pore Pressure Propagation in Sand, Jan 1969, D. G.
True, AD6R2917

A study was made of pore pressure in sand subjected to
a blast overpressure. Resuits indicated that the lower the
permeability of the soil and the shorter the duration of the
positive phase of load, the greater the attenuation of the
pore presaure at depth. Results also indicated that the



attenuation of the pore preasute at depth s not signita-
cantly attected by the magnitude ot the overpressute.  The
intluente of moisture content on attenust ton was oot consis-

tent 10 the experiment . An attenuation selationship has
been developed to represenl the experimental results and
similar data trom other soutces Velocsty of pore pressuie

propagation way tound to sactease with inoreasing permeabil-
1y, decreasing duration ot overpressure, aml ancreasaing
degree of saturataon 1t was not signitrcantly attected by
the sagnitude of the overpressure.

R-611l
Actave Systems lor Rlast-Resistant Structures, beb 1969,
w. Nordel], ADoR 133

A conveptual study was undertaken to develop systems

which could be sctivated an emergencies to provade addy-

tional resistance to nuclear blast foadings.  Participants
o this study indluded engineeriog consultants, teachers,
and resesrchers The voncepts weth the giecatest potential

were tound to be those utilizing internal pressutization op
movable stutturtal elements However, slanting tor blast
will usually be o mare ettectave approach than active ays-
tems 1n the design vi hlast-resiatant structures

R-0ll
Plastic belm Coatungs tor Protection trom Matine bouling ad
Correston, Feb 1909, ). N8 Mutaoka, ADOKI9 R

(THE)

over

polytitiatlumiorthylene tilms with
applied the suttaces
ut patnled and unparnted carbon steel panels and uaparnted
stainless  steel  and K-Monel panels. These  panels were
submerged 1n the sea Lo determine ot the plastic tilm vover-
ings can be etfectively used to (1) protect painted as well

Saran  and a

'\l(‘hhllll“&l‘llhll tve adhesive were

ax  unpainted metal specimens teom touling and corzesion,
(2) 1emove marine gtowth that becomes attached to the plas-
tic faulm samply by stoippiag ottt the covering, and (1) pro-

long the touling-tree and vorrosion-tree antervals so ay to
decrrase the total ettort tequited for reconditionang touled
and

or corroded surtaces.  The sxavan- TFE-covered panels
were exposed an the sea tor 9 and B.S5 mo, rexpedtively.
When  retrieved, the panels were completely covered with

marine growth, including numerous large barnadles General-
ly, the plastic tailms protected the test panels trom touliug

and  corrosion The marine growth corid be removed tapidly
by stripping ott the potective plastaic covering.  Crevice
corrosion will occur umder the protective plastic tilm on
suxceptible metal  panels, such as starnless steel  (Type
02, when o small amount ot seawster enters through rup-
tures

R-613

Mix  Designs  tor Fast-Faix | Concrete, Feb 009, S, B

Nossewr, N G, Natona, ADoB1Se

The purpose of this tavestigation was to obtain ntor-
mation requived tor the use of Fast-Fix ! comirete as o
structural materval. 1o particular, the ettects ot concrete
mix design parameters and aging were investigated to deter-
mine 1! varying them would permit attaining compressive
strengths in excess of 2,500 psy without the use of retard-
ing agents. In additwon, splitting tensile streagth and
compressive  stress-atrain  reltions  were  determined  for
standard control cylinders, Results  andicated that tor
concrete: with an age ot 1 hr, compressive strengths up to
3,300 ps1 can be achieved by proper selection ot constitu-
ents, Attempts  to  attain higher  compressive strveagths
resulted tn unworkably short set times and exorbitant cemeat
centents.  The age of the conctete did not alter its com-
pressive strength within the Limitx teated Recommendations
are presented 1n the torm ot design curves which enable one
to deaign 4 mix for a specitied compressive strength and wet
time,
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R-6l14
Structural Behavior ot Reintorced Conciete Beams Made with
tast-Fix | Cement, beb 1909, S R Nossier, M. G Katona,

ADOR TS T

The objective was to 1nvestigate the predictabilaty and
ettectiveness ot reintorced condrete beaws made with Fast-
Fix 1 cement Foutteen simply supported brams were designed
with the beam pavameters systematically varied in order to
obseive & wide range ol structural tesponse when the beams
were loaded to tailure.  The ultimste streagth and mode ot
tatlure ot test specimens were compated with predicted
tesults based ou the ultimate strength design assumptions ot
the ACL code o addition, elastic behavior in terms of
beam stittness was compared to caleulated stittoesses based
on the wotking stress design assumplions ot the ACL code.
The pertormance ot two Fast-Fix beams was also compared with
the tesat tesults ot duplicate besms made with portland
cement Evaluation ot the Fast-Fix beam indicated that
therr ultimate capacity was sately predicted by the ultimate
stiength theory and that thers structural ettectiveness was
equivalent to beams made with portland cement

R-0l%
Laboratory and Field Testing ot Asphalt
Paints, Mar 1909, R. W, Driske, ADE&9792L

Pavement Mathiug

Specially tormulated and procured macking paints were
applied to asphaltaic pavements at aeveral DOD activities
both 0 southern Calitornta and Gusm.  The application and
wmitial pertormances ot the paints s1e described Special
prohlems werte envountered with pawnts applied over exiatiog
sturpes o when applied at double thickness. Deterioration
ot tosdway markings  at  Guam, a aevious problem there,
appears to he due mainly te erosion by trattic vather than
vhipping trom the substrate

Laboratory tests were coaducted
chemical  and physical propeities ot the
field pertormance and to determine the specification ve-
quirements aecessaty tor putchasiug 4 superior pant prod-
wt. A quitk test-tube teat and o contirmatory ntrvased
test were  deviaed for dixtinguiahiug  between sathyd  and
vleotesinons phenolic varnish paints that have beea applied
to 4 pavement and received extensive weatheviag and detern -
vration

ordet to relate
paints to thess

m

R-olo
Vulnerabilaty ot Shelter Electrie Power Generating Equipment
(UY, Mar 1969, R. §. Chapler, AP&SO290L, SECRET

R-617
Ring-Tenstle-Stiength and
Sea loe, Mar 1969, bk R,

Flexure-Strength Cortelationas ot
Vintevatos, J. K. Dyhans, ADo8S210

A quitk, accurate method ot estimating the tlexure
astrength ot sea 1ce s investigated This 1eport analyzes
and discusses two methods of covvelation between the ring-
tenvile strength and tlexuwie strength of Antatctac sea ace
The indirect method, using the common patameter brine volume

ot sea e, 15 consudered leas accutate than the durect
method, which associates the data tor common calendar peri-
ods tor both strengths.,  Neither correlation should be used
without taking 4 latger quantity ot sce samples to detive a
well-averaged ting-tenssle value trom the lower one-halt
thickuess of the 1ce sheet. 1t 13 recommended that an

ettort be made to develop a system tor predicting the tlex-
urte atrength of an 1ve sheet by cotvelating the tlexure
stiength with brine volume. This would eliminate the need
tor any strength testing and would simplaty the tield work
to taking only tempevature and salinity measurements



R-618

Light Housings for Desp-Submergence Applications - Part [I1,
Glass Pipes with Conical Flanged KEnds, Mar 1969, K. 0. Gray,
J. D. Stachiv, AD68361?

The objective of this study was to evaluate commercial-
ly available glass pipes vith conical flanged ends for
application as trsasparent housings for underwater lights
sad instruments. Flanged-end glass pipes in dismeters
ranging from 1 to 6 in. and in lengths ranging from 6 to
36 in. were imploded under short-term and cyclic external
pressure loading. Collapse pressure and recommeaded opers-
tional depth data are presented for ome-wvay trip, round-
trip, and cyclicsl applications. Recommendations for end-
closure systems are slso preseated. Oune prototype light
desiga and one prototype instrumenrt housing design are
descridbed.

R-619

An lsostatic Study of Northern and Central Greenland Based
on Gravity Vlues asnd Airborne Radar Ice-Thickness Nessure-
meats, Mar 1969, K. F. Pavlowicz, AD68S2)?

This repor” presents an investigation omn glacio-
isostatic conditions in northern and ceatral Greenland,
using free-air and Bouguer gravity anomalies. For the
north, 1ice-thickness profiles are calculated from 30-wiiz
airborne radar propagation data and later combined with
British North Greenland Expedition (BNGE) gravity values,
yielding approximate Bouguer anomalies. Gravity and seismic
ice-thickness results from the Expedition Glaciologique au
Groenland (EGIG) are used in the Bouguer anomaly calcula-
tions for central Greenland.

Northern and ceatral Greenland, as suggested by the
asveraged or regional free-air anomslies, may be in different
phases of a cyclic variation in ice thickness. The values
along the central region may indicate a relatively receat
increase in the ice thickness, while the data farther north
sre inconclusive. Alternatively, this {ce-thickness in-
crease postulated for centrsl Greenland may be due to a
blockage of former eastward glacial drainage basins caused
by the isostatically rebounding coastal mountains. Northern
Greenland, with its drainage basins to the north as well as
to the esst and west, and smaller horizontal compoaents of
surface ice velocity, could be less severely affected by
this glacisl drainage blockage.

R-620

Strength and Behavior of Laced Reinforced Concrete Slabs
Under Static and Dynamic Load, Apr 1969, W. A. Keenan,
AD688420

Four reinforced coancrete slabs were subjected to uni-
formly distributed loads, one under static load and three
under dynamic loads of short duration. Dynsmic loads up to
218 pai were generated by a high-explosive detonstion and
were essentially triangular in shape and very short in
duration. The lacing reinforcement consisted of a grid
system of diasgonal bars bent in a zig-zag pattern around the
exterior face of the transverse and longitudinal reinforce-
meat. It was found that the lacing reinforcement was effec-
tive. It prevented shear failures and contained the con-
crete and longitudinal reinforcement through hinge rotations
of 9.2 deg at the supports. Slad behavior was similar under
static and dynamic load. The type of loading did not change
the exteat of cracked or crushed concrete, the collapse
mechanism, the mode of failure, or the rotation capacity at
supports. A siagle-degree~of-freedom system adequately
described the dynamic response of the slabs. Effects of
rotation as well as shear should be considered in designing
lacing reinforcement for asections nesr s support. The
rotation capacity of the slab at supports was greater than
9.2 deg under atatic and dynamic load. Missile fragments
from the slab were minor for loads of sufficient magnitude
to cause inelastic deflections corresponding to 9.2 deg
rotation at supports.

The theoretical relationships developed in this study
for longitudinally restrained, clamped slabs under static
uniform load provided good correlation between the theoret:-
cal and experimental resistance, deflection, and steel
stresses at stages of ultimate flexure and initial tensile
wembrane action. Calculations of dynsmic response using a
response chart developed in the report demonstrate good

agreement between theoretical and experimental results.
R-621
Strength and Behavior of Restrained Reinforced Concrete

Slabs Under Static and Dynamic Loadings, Apr 1969, W. A.
Keenan, AD688421

Results are reported for s theoretical and experimental
study of the resistance and behsvior of reinforced concrete
slabs under static and dynawic loadings. The scope is
restricted to syuare slabs, clamped and longitudinally
restrained along all edges, under uniform lateral pressure.
The study deals with the entire vange of behavior from
elastic through tensile membrane action. The experimental
tests are limited to long-duration dynamic loads, but the
theory considers very short durations.

In all slabs, tension cracks first became visible at a
resistance corresponding to over 70% of Johansens yield line
resistance. The sladbs failed initially in s flexural mode,
followed by total collapse at a such grester deflection.
Collapse corresponded to rupture of reinforcement in ten-
sion, large cracks on the unloaded face, and disintegration
of concrete along the edges and diagonals of the slab. In
the case of dynamic loading, collapse included tearing
portions of the slab from its support and/or blasting blocks
of concrete free from the reinforcing mesh. The thinner
slabs deflected more than 2.5 times their thickness under
both static and dynamic loading.

R-622
Investigations of Underwvater-Curing Epoxies, Apr 1969, R. W.
Drisko, AD8S2997L

Laboratory and field studies were conducted on both
viscous underwater-curing epoxies (splash-zone compounds),
which must be applied by hand, and bdrushable underwater-
curing epoxies. The splash-zone compounds are more easily
applied than the brushadble products and can be used to
advantage at the present time by NFEC field activities.
Brushable underwater-curing epoxies can be applied with
relative ease in the lsboratory but are difficult to apply
in the field.

R-623
Engineering Evaluation of End Connectors for Ammi Pontoons,
Apr 1969, B. R. Karrh, AD851856L

A series of mooring tests, connection tesis, maneuver-
ing tests, and beaching tests were conducted to evaluate
five end-to-end connection systems for the Ammi pontoon:
(1) & chain connector (pinned ends), (2) an adjustable chain
connector, (3) a wire rope connector, (&) an NCEL connector,
and (5) a spring-loaded connector.

During the mooring tests the chain coanector failed as
s result of excessive abrasion between connector faces and
chain links. The other connectors held under similar moor-
ing conditions. The end comnectiun tests showed that the
vire rope was subject 1o being pinched between the male and
female couplings and that the chain connector and the ad-
justable chain connector exposed personnel to potential
hazetds during the pinning operation. The NCEL connector
and the spring-loaded connector proved suitable for connect-
ing Ammi pontoons. Maneuvering tests indicated that the
4 ft of freebosrd caused the pontoons to drift in cross-
winds. No problems were encountered during beaching tests
in moderate surf (up to 5 ft).



R-6l4
Nuclear HBlast  Resistant  Water  wells, May 1904, ) A
Norbutax, AD6R?70&

A propoaed concept and associated design criteria tor
hlast-resistant water welln ate presented Emphasis s on
the deaign of deep wells tor the cooling ot hardened shel-

The scope ot the study 1+ limited to blast overpres-
under 300 par and weapon vields less than 20 mt A
unigue  teature ot the concept s the use of 4 gel-like
material  to azolate the well casing trem blast=ainduced
ground motions The concept was developed trom the results
of a survey ot r1eported well damage cauned by earthquakes,
ecatth subsidence, and undesground dotonations, a srarch ot
the Literature on isolation and hardening techaiques, and an
analvtical »study based on exasting, unclassitied nudlear
seapon ettects theowy Recommendations are given to feeld-
test the concept and to direct turther work toward extendiag
the weapon ettects range.

ters.
sures

R-62%
Nudlear Blast Attenuation by Ventilation Duct Liners, May
1969, 7 A Norhutas, D Pal, ADRSIIRIL

Tests were conducted to determine the ettectiveness ot

permeable  lining materials in attenuating nuclear blast
waves  in ventilation ducts. Five sample materials were
tested andividually and o combination. A special support

tixture was bualt to test the samples The NCFL compressed-
atr=driven shock tube wan used to generate simulated nuclear
blasts with shock pressutes up to about 36 psag.  Shock
attenuations up to BOY were measured Standard pitot tube
traverse measurements wete made to determine ventilation ar
tlow vresistances of the sample liness. Signiticant  in-
creases an ventilation air tlow aesistance were tound to
accompany  imoveased shock attenuation abilaty. 1t s con-
cluded,  theretore, that the area ofttering the greatest
potential tor the utilization of permeable Liners tor blast
attenuat ion s whete space Limtations vather than operating

power requitements are critical, such as o might occur when
the protection level of an exizsting structure s to be
upgrraded

R-blo

Superconducting Line Diodes - Some Preliminary Obseivations,
May 1969, R. D, Hatcheock, ADOREL04

Superconducting line diodes were constructed by press-
ing & cvhindrical tudm of oxvdizad tin agsinst o plane tilm
ot oxtdized tan The 1-V (hatacteristion at 15K were
typreal ot supetconducting point-contact and bridge june-
tions, amd contained step stiucture andicstive ot Josephson
selteresonances up to at least 1,200 gdz.  Also, poxsible
evidence ot high-order quantum transitions was observed ia
the torm ot constant-voltage steps sl voltages up to 47.6
mV.  Two=junction experiments to determine the detector or
emttter  capahality ot the supevconducting  line diodes,
vielded negative tesults.

R-627

luvestigation ot a Boundary layer Attenuation Svstem - Part

U, lLow UOverpreasures, May 19649, D. b, Williamn, ADORR4GIY
An  air blast wave attenuation system for use with

hardened structures and air entrainment aystems was quvesti=
gated by NCEL.  Untortunately, the analysis of the system
which depends upon the relationship between choked tlow and
non=stesdy supersonic boundary layer tormation s not so
advanced that 1t can be completely described.  However, an
empirical contirmation is incleded and the feasibility of
such an attenuator was veritied experimentally, For exam-
ple, results trom shock tube experiments show that shock
front attenuation increased nominally trom 70% to ROY oo the
cident shock pressure was incveased trom 10 pat 1o W pas,
In addition, signiticant attennation was noted 1o the f,ow-
tield behind the shock tront.  Since this attenuator s not
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opaque with regard to the tlow-tield, 1t otters mummal
reststance to notmal tlow,  For example, ai1r tlow resistance
pet square toot ot cross-sectional area was U. 1 . of water

at 100 ctm which anctessed to 1 3 an. of wate- at 500 (im
R-6.8
Survey ot Pile-Cutting Technyques, May 1909, W. L. Cowell,
AD8533711

A review of conventional prle-cattang techniques s

presented tor concrete, timber, stee! rhapes, and steel pipe
prles Particular emphesis was placed on the cuttang of
steel pipe used ain conjunction with the installation of Asm
pontoons. 1t appears that the most Jdesirable method of
cuttiog the Ammi mipe piles 1x with a pretabricated linear
shaped-chaige cutter

R-6.9
High-kxploaive Field Test ot the Rreckenridge Blast Valve,
Jun 1969, D 6. True, ADOYORRY

A high=explosive tield test was conducted under opera-

tion PRAIRIE FLAT at the Detence Rexearch Establishment
Suttield, Kalston, Alberta, Canada, on 9 Aug 1968. Two
Brechenridge blast valve specimens were tested at ground

170 and 1,150 tt, vespectaively., The valves were
i simulated ventilation systems ot buried blast

ranges ot
installed

shelters. Fach syatem counsisted ot a blast ventilator
shield, a4 valve, ductwork, and expansion plenum, and 4
tilter umit, The system at the 370-ftt station survived the

150-ps1 peak overpressure snd «0-g peak ground acceleration
tat 4 S5-1t depth) without tarlure or maltunction. The
system ot the 1,150-1t station exhibited somewhat erratic
closure due to the low inlet pressure, but overall pertor-
mance was satistactory. Peak pressure anside the shelter
was less than 1/2 ps1 at both stations. The valve 1s con-
sidered sumitable tor ventilation systems which are designed
to provide protection Lrom aalet pressure peaks of up to
150 psr and which have a rated sirtlow of up to 700 cim.

K-610
Polar Transportation
with High-Flotation Tives,

Equipment - Four-Wheel-Drive Vehicle
Jun 1969, W. H. Reard, AD8S&LISOL

A four-wheel=deive vehicle with a4 V-8 eagine, automatic
transmiasion, 11,00xi5 bav=tread, high~flotation tares, and
a panel delivery body was lested over amproved roads on
abutting areas o) snow, 1ce agd trgzen ground at McMurdo
Station, Antarctica, tor a 2-yr period hetween Deep Freeze
67 and 69. It was used to haul light cargo and passengers
both summer and winter 1n all kinds of weather, including
temperatures to -50"F. 11 was driven with ease by numerous
drivers with varying degrees ot winter driving experience on

both smooth and rough reads, through snowdeifts up to 2t
deep, and up 20% grades covered with patches of 1ce. Only

minoy martntenance and vepairs were tequired an 15,000 m oot
operation.

Duving Deep Freeze oR, a  tour-hweel-drive vehicle
similar to the test vehicle except tor a station wagon hody
was adopted by the Naval Support Forces, Antarctica, as a
command  vehicle tor McMurde Station.  The vehicle with
either body contiguration :s recommended tor anclusvon an
the equipment allowance bist tor a polar coastal statien
whete  tast comtortable tiansportation i1s  essential  tor
ettective operation.

R-63l

Windows tor External or laternal Hydrostatic Pressure
Vexsels = Part 111, Critacal Pressure of Acrylic Spherical
Shell Windows Under Short-Term Pressure Applications, Jun

1969, J. D, Stachww, F. W. Brie1, ADORYIRY

Model and tull-scale acrylic windows 1n the torm of
spherical shell lenses with pavallel convex and concave
curtaces have been amploded by loading their convex surtace



hydrostatically at & 650-psi/min rate while their concave
surface was exposed to atmospheric pressure. The thickness
of the model windows varied from 0.250 (o 1.200 i1n. and of
the full-scale windows from 0.564 to 4.000 in., while the
included spherical sector angle of the lens and the bevel
angle of its edge varied from 30 to 180 deg i1n 30-deg incre-
ments. The low-pressure face dismeters of the model windows
varied from 1.423 to 5.500 in., while those of the full-
scale windows varied from 6.200 to 135.868 in. In addition
to critical pressures, dispiacements of the leas under
hydroatatic pressure were recorded and plotted as functions
of pressute.

R-632
Cyclic lmpact Studies in Dynamic Photoelasticity, Jun 1969,
S. K. Takahashi, R. Msrk, AD691252

A controlled cyclic loading system and stroboscopic
light source was selected to analyze the in-plane loading of
plates and frames. Rectangutar plates made from Mysol 4485,
CR-39, Homalite 100, and PL-4 epoxy were impacted, and clear
photographs of static and dynamic 1sochromatics were ob-
tained with a conventional view camera. Siangle- and double-
bay rectangular frames made from Homalite 100 and CR-39 were
loaded under static and controlled cyclic loads. The exper-
imental and computed values of the natural periods cheched
within 5% for the single-bay frame and within 111 for the
double=-bay frame. The static and cyclic load stress values
for the single frame obtained by the photoelastic data and
the computer code were in reasonable agreement.

A Hysol 4485 rectangular frame was subjected to sinu-
soidal base acceleration, and photographs were obtained. An
embedded-polariscope epoxy model was tested under cyclic
loads, and it was found that & more intense light source is
needed for clear 1sochromatic photographs.

The controlled cyclic loading system and stroboscopic
light source can be used effectively and economically to
obtain good photographs with a conventional camers cof dynaa-
ic 1sochromatic patterns in low- and hign-modulus plates and
frames (except for the high-modulus embedded-polariscope
models).

R-633
Preliminary Site Survey for Ocean Construction Experiments,
Jun 1969, W. E. Hoffman, N. C. Hironaka, AD693085

A literature survey was conducted to determine suitable
sites for the anticipated placement of structures on the
floor as conatruction experiments. On the basis of selected
site location criteria, five sites are proposed for consid-
eration. These are located near the islands of San Nicolas,
Santa Catalina, and San Clemente off the southern California
coast, and near the Hawvajian islands of Keauai and Hawaii.
Available pertinent information on these sites was accumu-
lated and is presented herein. On the baszis of this infor-

mation, it appears that the sites in the Havaiian islands
are better suited to conduct these experiments than the
sites off the California coast.

R-634

Polar Camp leprovements - Structural, Architectural, and
Utility Accessories for the Jamesway Shelter, Jul 1969,

F. W. Brier, AD692070

The basic Jamesway Shelter has been used for over a
decade in polar regions. It possesses charscteristics which
make it a logical selection for polar use. However, it also
has limitations which restrict its usage and decrease its
efficiency. Accessories have been developed by NCEL to
alleviate the structural, architectura), and utility limita-
tions of the basic Jamesway. Prototypes of the accessories
were fabricated or procured by the Laboratory and subse-
quently tested. Evaluation indicated that they are applica-
ble to polar use and augment the general usefulness of the
Jawesway Shelter during long- and short-term occupancy. It
is cecommended that the accessories presented in this report
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be added to the advanced-base tunction component system and
be used, when appropriate, for effective application ot the
Jamesway Shelter.

R-6135
Ocean Sediment Holding Strength Against Breakout of Embedded
Objects, Aug 1969, C. L. Liu, AD692411

This report concludes 3 yr ot breakout torce vesearch.
The third phase of the field test conducted in the Gult ot
Mexico and a small-scale model study are described. All of
the experimental rvesults are presented i1n a new dimension-
less correlation (between breakout torce and breakout time)
based on the mchanism of the breakout.

R-b36
Low-Frequency Power Transient Filters, Aug 1969, A. A
Mahmoud, AD693086

Transients 1o electrical power systems al various

military installations are reported to cause maltunctions n
and damage to electronic equipment. luvestigations to date
indicate that harmful transients are in)ected into the
criticsl power bus by both external and internal transient
producers. Oxcilloscope tecordings shov that the harmtul
transieats consist of oscillatory voltages having predomi~
nant  frequeacy components as low as 400 Hz and high-
frequency disturbances in the form of spike voltages as
short as 10 psec 1n duration. A study was conducted on the
fessibility of developing power filters which could prevent
the externally produced transients from reaching transient-

sensitive electronic equipment, and prevent load-caused
transients from reaching the critical power hus. This
report describes that study. Based on the faindings, a

three-phase filter was designed, fabricated, and experimen-

tally evaluated.

R-637
Movable Shield for Fallout Protection ot Above-Ground Struc-
tures, Durability Study, Sep 1969, A. L. Scott, AD694030

A movable protective shield, consisting ot a number ot
heavy vertical concrete louvers, designed by Lenard Gabert,
AIA, and Associates of Houston, Tex., was evaluated ot NCEL
to determine its operation, weather resistance, and msrnte-

nance requirements. A test stand consasting ot three
panels, or louvers, was erected and exposed to wind, such,
sand, rain, and salt air for &-1/2 yr. Periodic mesasure-

wments were made ot the torque required to turn the panels
atter periods ot immobility of up to 1 yr. No increase was
noted in the torque required to turn the panels during the
test periods. On disarsembly, the bearings were found to be
in excelleat condition. It was concluded that the movable
shield turns easily and smoothly after exposure for long
periods, 1s not adversely affected by the moderate westher
conditions found at Port Hueneme, Calif., and reguires no
saintenance. Life expectancy 13 dependent on the etfective
life of the gresase uned in the bearing:.

R-638
Exploratory High-Explosive Field Test of Flexible Utilaty
Connections, Sep 1969, D. G. True, AD69SITY

A high-explosive field test was conducted under Opera-
tion PRAIRIEL FLAT at the Defencs Research Establishment
Suffield, Ralston, Alberta, Canada on 9 Aug 1968. HKight
flexible utility connectiouns incorporating various types of
hoses and fittings were subjected to rapid ditferential
motion and acceleration. One was i1nstrumented Lo measure
the lateral and longitudinal forces on the smoving end of the
flexible hose. All connections withatood the test eaviion-
ment of about a 1.8-in. peak relative displacement and
between 15g and S0g peak acceleration without damage. The



force on the hose was t» excess ot a theoret-
1cally calculated value by o tactor of 10, while the mea-
sured shear torce was too amprecise to allow meaningtul
comparison with theory. The torte measurements were tlet to
be 10 ervor, and the design criteria developed trom theory
and previous laboratory test results were accepted as valud
No logistical or design advantage was discovered for any
particular hose or fitting type. However, the bronze hose
was about twice as expensive an the rubber hose, the latter
was cont luded to be an economical design alternative.

measured axial

R-6139
Harbor Screening Tests ot Marine Borer Inhibitors - IX, Sep
1969, H. Hochman, T. Roe, AD695374

11sts the results ot harbor tests ot Lieat-
ed panels removed trom exposure between 15 Feb 1967 and
IS5 Nov 1968 It also bLists all treated panels which are
being expesed and which have shown ao attack or insutticient
attack to warrant removal.

When mpregnated 1nto wood test panels, creosote and
70-30 creosote~coal tar solution are about equally effective
against martesia and eredinid attack, but the addition ot
certain organic snd organometallic compounds to dreosote or
creosote-coal tar solution produces a preservative which s
supertor to <reosote or creosote-coal tar solution alone.

Certain creosote-tree treatments which contain a comba-
nation of one material specitically toxic to limnoria and
another material specitically toxic to teredines are superi-
or to creosote or creosole-coal tar solutions 1n preventing
marine borer attack.

Thas report

R-b40
A 20-usec Asynchronous Power Source
System, Sep 1969, A. A. Mahmoud, AD0Y5370

Transter Switching

model switch-
and does uot

A siagle-phase, 1-kW, 120-V demonstration
ing system which utilizes power transistors
require power source synchronizetion has been developed and
laboratory evaluated. This model accomplishes load transter
between two i1ndependent power sources at any phase asngle and
in less than 20 psec. The utilization ot thas system in
investigating the etfects ot asynchronous switching on a
limited number of electronic equipment 1ndicated that such
equipment can tolerate high-speed power source asynchronous
switching.

R-641
Sea-lce Bearing Strength 1n  Antarctica - Aircraft  Load
Curves for McMurdo [ce Runway, Sep 1969, J. E. Dykins,
AD694954

To update the operating criteria for C-121, C-124,

C-130, C-141l, and C-5 aircratt in the Antarctic, the bearing
capacity of the McMurdo annual sea-ice sheet was analyzed
for short-term loading. The load curves developed by eclas-
tic theory predict the 1ce thickness required as related to
the changing strength characteristic of the 1ce sheet asso-
ciated with the seasonal warming trend. These load curves
provide operating criteria that are more related to the
ice~sheet temperature than the operating criteria now 1in
use. This analvysis 1% only an interim solution in the
development of aircraft operating criteria. Continued
research 15 needed to provide a better understanding of the
ice sheet response to hoth short- and long-term loads. The
load curves and instructions presented 1n Appendix B are
recommended to replace the present operating criteria ap-
pearing in NCEL Technical Note N-888, Interim Aircraft Load
Curves tor Sea-lce Runways at McMurdo, Antarctica.
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R-642
Dynamic Tests on Selected Structural Steels, Sep 1969, W. L.
Cowell, ADBY9SYTS

Dynamic tension tests and static tension tests were
conducted on four grades of structural steels. The steels
conform to ASTM prades A3b, A242, A4Ll, and AS72. Stress-

strain curves are presented for each steel at various strain
rates, ranging from static to about 1.5 in./in./sec. While
all steels showed an 1ncrease in yield stress with increas-
ing strain rates, the Al6 steel showed the greatest jn-
crease.  Design recommendations are given for structural
steels subjected to high strain rates.

Additional  specimens were strain aged, and stresse
strain curves were obtained tor both dynamic and atataic
tests. Of the strain-aged steels, only the Alé steel showed
¢ sagmificant increase in strength over the nonstrain-aged
steels, when loaded dynamically. No adverse effects of
strain aging were noted on any of the steels.

R-t4d

Measurements of Runup on Seawalls of Waves from Simulated
Underwater Explosions Near Shore, Sep 1969, D. B. Jones,
AD694955

Laboratory data are presented for the runup on plane-
faced seawalls of the leading waves from impulsive dJdastur-
bances simulating undervater explosions. The tests covered
walls with taces vertical and sloping 4.1 and 2.1 from
horizontal, with foreshore slopes of 1.14 and 1.20. The
tests covered two general classes of wave trains - speciti-
cally, trains with a leading trough (as produced by explo-
sions in relatively deep water) and trains with » leading
crest  (as produced by explosions in relativeiy shallow
witer). The wmore 1mportant data pertain to the latter
class, since signiticantly large explosions not far from
shore are of the shallow-water type. A note:orthy aspect of
the tests was the Limited dispersion of _.he wave trains,
resulting trom the relatively short propacation distance 'od
the large radius of the area covered by the disturbance,
relative to the depth.

R-bdé

Housing for RVN Refuger Oct 1969, R. J. Rush, AD697276

This report 15 10tended as a manual tor use by U.S.
military advisors engaged in the supervision and construce

tion of housing for refuger native populations in the
Republic of Vietnam. Use of indigenous materials, manpower,

and methods 1n selt-help operations is presumed. Examples
ot primtive construction are shown. Problems of site
selection and preparation, building functionality, and

habitability are discussed. The elements of buildings are
presented, materials are explained, and construction methods
are proposed.

R-645

Windows for External or Internal Hydrostatic Pressure
Vessels - Part IV, Conical Acrylic Windows Under Long-Term
Pressure Application at 20,000 psi, Oct 1969, J. D. Stachw,
AD697272

Conical acrylic windows of 30-, 60-, 90-, 120-, and
150-deg 1ncluded angles have been subjected 1n their mount-
ing flanges to 20,000 psi of hydrostatic pressure for up to
1,000 hr 1n the 32 F-to-iS5 F temperature range. The dis-
placements of the windows through the flange mounting have
been recorded and are graphically presented as a function of
time, temperature, conical angle, and thickness-to-diameter
ratio for the ready reference of the designer. A detailed
study has also been made of tye types of failure and of the
dimensional and structural parameters that must be consid-
ered 1 the design of safe, operationally acceptable windows
for long-term service under hydrostatic pressure of 20,000
psr.



The test results indicete thst » minimum thickness to
wisor diameter ratio of 2 sad an included conicsl sngle of
90 deg or larger is required to provide safe amd optically
acceptable wiadows for loag-term sustsined pressure losdinge
of 20,000 pei.

R-646
Operation PRAIRIE FLAT Project 1X312 - Body Motions of Model
Silos (U), Oct 1969, T. K. Lew, J. R. Allgood, SECRET

R-647
Nigh-Explosive Field Test of Electrical Generators,
1969, R. 8. Chapler, J. M. Stephenson, ADS618SIL

Oct

Imevrgency electrical power for hardened shelters {»
provided by diesel-driven generator sets. Ia an effort to
deternine the level of air blast protection required for the
sensitive equipment, NCEL participated in Operstion PRAIRIL
FLAT, the detonation of a 500-ton surfsce-tangeat spherical
charge of TNT st the Csnsdisn Defen-e¢ Research Kstablishment
Suffield, Ralstoa, Alberta, Csnada, in Aug 1968. Tvo small
commercial diesel-drivea generstors placed ia grate-covered
pits wvere subjected to a 100-psi overpressure eaviroament.
The air blast csused the eagines to stop by  isrupting the
electrical coatrel circuits, but only minor demage wvas
incurred. [Raergeancy electrical geserstors cem be success-
fully and economically operated in the 100-psi overpressure
range if necessary equipmeat such as batteries and electri-
cal controls are protected and if the grate cover is modi-~
fied.

R-648
The Stereochemistry and Mechsnise of Hydride Reductions of
Cyclobexeae Oxides, Oct 1969, R. L. Alusbaugh, AD69727)3

Although the riang opeaing resctions of epoxides have
been investigsted rather extensively, the reduction of
substituted cyclohezene oxides by the complex metal hydrides
hae until recently received little stteation. In thie vork,
the mized cis snd trans isomers and the pure trans isomers
of 1,4-dimethylcyclobexene oxide, l-methyl-4-T-butylcyclo-
hexene oxide sad 4-T-butylcyclohexene oxide were prepared
and reduced by the complex mets]l hydrides. The metal hy-
drides investigsted iscluded lithiua slumisum hydride, the
oixed hydride (3 LiAlN,, 1 AlCl,) sodiwm, 1ithium, and
potassium borohydrides, and diborine. The diborane reduc-
tion of l-methylcyclohexene oxide asad 1,2-disethylcyclo-
hezene oxide was sleso studied. The reductioas, where possi-
ble, were carried out ia etheresl, alcohol, and hydrocarbon
solveats ia order to access their effect on the course of
the resctions. Reactioa products were characterized by
infrared oepectroscopy and vaspor phase chromatography.
Results indicate thst coaformstions]l effects are quite
importsnt ia determining product distridutions whea lithium
slumisus bhydride was employed in ethereal solvents. The
incressed specificity of the mized hydride reductios in
ether (over LiAlN, im ether) was sttributed to electrophili-
cally assisted hu opening by asluminum hydride. Both
solvest amnd conformational effects are important ia deter-
mining product distributions ia the alkali metal borohydride
reductions ia various solvents. There appesrs to be o
steric interaction between the epoxide and the entering
solvated hydride donor which is quite important.

R-649
Structural Response of Unstiffened Toroidsl Shells, Nov
1969, W. J. MNordell, J. K. Cravford, R. M. Beard, AD$97274

Seven model epoxy toroidal abells were tested, and the
results were compared vith those froa amslytical solutiosms.
The toroidal shells had & mean radius about the axis of
revolution of 6 in., a mesa tube radius of 2 in., and a mean
shell thickmess of 0.086 in. The static elastic strain
response of the epoxy models vas in satisfectory sgreement
with that coamputed using s finite element analysis for
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axisymmetric shells. Critical buckling pressures for the
models were approximately 85% of the analytical prediction,
which vas based on the mean dimensions.

R-650
Dynamic Tests of Model Concrete, Nov 1969, J. M. Ferritto,
AD699499

The objective of this project was to evaluate the
dynamic properties of modeling materials. Dynamic tests
were coaducted on microconcrete with No. & and No. 30 maxi-
mua aggregate size, and gypsum concrete with No. & maxisus
aggregate size. The effects of strain rate (up to 2.5
in./in./sec) on ultimate compressive strength were obtained.
The results are cospared with results of dynamic tests
conducted on prototype coacrete by others. Microconcrete
with a No. 4 maximum aggregate gives good correlation vith
prototype values of dynsaic strength incresse. The ratio of
dynamic to static modulus of elastivity with increasing
strain rete sad dynamic strength increase factor also gives
good correlation. Microconcrete with a maximum aggregate
size of No. 30 gives dynsmic imcrease factors somewhat lowver
than those of the prototype. The ratio of dynamic to static
modulus of elasticity with incressing strain rate is grester
than that of the prototype of microconcrete with No. &
saximum asggregste. Both wmicroconcretes experience higher
strains at ultimate load thean the prototype. Gypsum con-
crete experiences dynamic strength increase factors of
approximately half those of the prototype. It may be sig-
nificant that the increase in modulus of elasticity with
increasing strain rate for gypsum concrete is not similar to
that of prototype concrete. Strains in gypsum concrete at
ultimaste load are slightly higher than those for prototype
concrete.

R-651
Mix Designs for Fast-Fix C-1 Cement Concrete,
D. F. Griffin, AD863264L

Nov 1969,

The properties of Fash-Fix C-1 cement concrete are
compared vith the properties of Fash-Fix 1 cement concrete.
In addition, tests were conducted to determine the effect of
sodium citrate retarder on the setting time and strength of
Fast-Fix C-1 cement concrete.

For an asggregate-cement rvatio of 1.5 or lower, both
concretes compared closely in strength, with the Fast-Fix |
cement concrete having a slightly higher streagth. For an
aggregate-cesent ratio higher than 1.5, Fast-Fix 1 cement
concrete is definitely superior in strength at an age of
1 hr. Fast-Fix C-1 cement concrete continues to gain
strength with age, vhereas Fast-Fix 1 cement concrete appar-
ently achieves maximum strength within ! hr. Air-cured
Fast-Fix C-1 cement concrete is much stronger than fog-cured
concrete at an sge of 28 days. Sodium citrate retarder
extends the setting time of Fast-Fix C-1 cement concrete by
an amount varying from 17 to 22 min. It decreases the
compressive strength of Fast-Fix C-1 cement concrete by less
than 10% st an age of 1 hr for an aggregate-cement ratio of
1.5 and slightly increases the strength at an age of 28
days.

R-652

Feasibility Study and Comparative Anslysis of Deep Ocean
Mandling Systema, Dec 1969, D. A. Davis, M. J. Volfe,
AD699172

Nine cendidste systems for lowering aad raising nega-
tively buoyant losds in the deep ocean were compared and
evaluated by mesns of s systems effectiveress wodel. For
both load ranges coasidered - 20 to 100 toms and 400 to 600
tons at 6,000 ft - s lift system employing a ship with pipe
string suspension medium was considered to be the wmost
feasidle approach.



Accurate positioning of heavy modular loads can be most
readily achieved by resorting to acoustic devices for guid-
ing the translation and rotation of the surtace support
crett prior to tinal esplacement. A manned submersible
would seive as a useful guidance bachup system.

The transport ot 10- to 30-ton loads for short dis-
tances in the near bottom envitonment 1s considered feasi-
ble. Final choice between two competing aystems, a heavy-
lite aubmersible and a hydrocopter, must awsit further
definition of work missions and load configurations.

R-653
Diver Performance Using Handtools and Hand-Held Pneumatic
Tools, Dec 1969, F. B, Barrett, J. Quirk, ADBO5372L

NCEL, Port Nueneme and the NMC, Point Mugu, Calif.,
have jointly coaducted tests to measure diver performance
using handtools and hand-held paeumatic tocls. The tools
included adjustable pipe and machine wrenches, ratchet and
special hend wreaches, screwdrivers and the following pneu-
matic tools, two drills, & power saw, an impact wreach, and
s chipper The 1niti1al tests vere conducted on land and in
a test tank tilled with treshwater. Ocean tests using the
same tools were accomplished at & working depth of 50 ft.
Pertormance times of Jivers using the various tools on
vertical, deck, and overhead surfaces in the ocean are
reported. Performance decrements for in-tank and occan
tests are compared to land-test pertormance. Difficulties
encountered using the various tcols, tethering devives, and
tool holding and tranporting devicee are reported, and
suggestions for mprovement are made where applicable.
Additional tests conducted in the ocean to determine diver
one- and two-arm strength while working on vertical, deck,
and overhead surfaces are summarized in Appendix D.

R-654
The Mathematics ot Signal Recovery, Dec 1969, D. L. Chaffe,
R. D Benning, AD700244

In spite of the advances 1n the state of the art ot
signal mesasurement i1nstrumentation, the ability to recover
wanted low-level wsignal intorsation 1n the presence of
inherent noise has not overcome the trend for lower and
lower signal leve:. processing In order to recover the
intelligence portion of rcecorded noisy signals when the
wanted signals provide only a small fract on of the total
signal energy involved, mathematical mcthous of separatiun
and 1dentification were investigated, and the results are
presented. A wodel tor the mathematical solution of this
probles 13 developed and a computer program realizing the
mathematical relationships is presented.

R-655
Plastic Mooring Buoys - Cost and Additional
Data, Jan 1970, R. W. Drisko, ADI01367

Performance

Two plastic mooring buoys have provided good service as
part of mooriangs for the fleet in San Diego Bay for a period
ot & yr. One buoy with a hand lay-up fiberglass-reinforced
polyester shell 13 in appreciadbly better condition than the
other one with a spray-up shell of fiberglass-reinforced
polyester cesin A third plastic buoy with an 1mproved
design 13 in excellent condition after 1 yr of service to
the fleet in Pearl Narbor. An analysis of the costs of
purchasing and maintaining steel and plastic mooring buoys
18 presented. It indicates that after the present supply of
World War Il mooring buoys is exhausted, NAVFAC field activ-
1ties should use plastic mooring buoys as replacement be-
comes necessary.
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R-b5¢6

Motion of Subsurface Soil Iaclusioas Subjected to Surface
Blast Loading -Results of Series IV Tests, Jan 1970, C. R.
White, AD700939

Experiments and snslyses hetween 1966 and 1969 on the
behavior of objects buried in dry send added information on
shape effects at blast overpressures from 14 to 250 psi to
the previous i1nformation about wmass effects. Two shapes
(cubic and triangular prissatic), each at two different
masses (greater and less than the encompassing s0il), were
tested. Shspe had no discernidle effect on relative dis-
placemsent between buried objects and the soil. Shape had a2
greater effect than mass on accelerations experienced by the
buried objects, with the objects preseating s flat face to
the stress vave receiving the greater acceleration.

R-657
Desensitization of DC Powver Supplies to Momeatary AC Power
Fluctuations, Jan 1970, K. T. Huang, AD700936

Lightening storms aand faults ceuse momentary voltage
dips and momealsry power interruptions in the AC power.
These brief disturbances reach electronic equipment through
fluctustions in the output voltages of DC power supplies.
This report describes methods to desensitize DC power sup-
plies to momentary AC power source perturbations. DC output
voltage sustaining characteristics for basic transistors and
silicon-controlled rectifier power supply circuits are
discussed and performance data presented. By the use of an
suxilisry energy reservoir circuit, the DC output of a power
supply was saintsined st its nominally rated value when an
AC power interruption of 167 msec occurred.

R-658
Strength of Prestressed Concrete Beams After 12 Yr of Live
Load, Feb 1970, W. A. Keenan et al., AD703607

Tvelve post-tensioned prestressed concrete I-beams and
three hollow box beams were loaded to failure. Four I-beass
were tested at 21 days, asll others were tested after 10 to
12 yr of live load. Live load ranged from O to 1.5 times
the design live load. The I-beams were straight, &2 ft
long, and 24 in. deep. Five I-beams were port-tensioned
with ungrouted cables. Seven l-besms were pos’ -tensioned
with steel bars, four were grouted. The hollow box beams
vere gable-shaped with straight teadons. The box beams wvere
42 ft long, 33 in. deep, 18 in. wide, and post-tensioned
with ungrouted, stranded wire cables. In general, the
flexural stiffness of all besms was less than the stiffness
computed from the ACl code. The utimate moment capacity of
all beams was greater than values cosputed from the ACl
code, the ultimate moment capacity was 13} greater for
I-beams with bar tendons, 14% greater for 1-beams with cable
tendons, and 11} grester for the box beams. The Jiffereace
was least (71) for beams with bonded tendons. The best
agreement between measured and computed moment capacity was
obtained by an iteration method ion which the actual stress-
strain relationship for the \endons was considered in the
computations. The average ratic of clear span to collapse
deflection for all I-beams was 64, the ratio was 52 for the
box beams. The average factor of safety against collapse
was 2.46 for the l-beams and 2.05 for the box besms. It is
concluded that prestress loss, type of tendon, time varia-
tion of concrete strergth, and live-load history did nmot
significantly sffect the ultimate woment capacity of the
beams .

R-659

High-Explosive Field Test of High-Capacity Blast Valve,
Operation PRAIRIE FLAT, Fed 1970, D. E. Williams, R. S.
Chapler, AD702039

NCEL has developed and tested a series of experimeatal
valves varying in capacity from 00 to 10,000 cfm, with
1l in. of weterflow resistance A 2,500-cfm valve evolved



after & series of tests with the 700-cfm buckliag plate
valve. Although the coafiguration of the larger valve
differed from its predecessor, the concept ressined essen-
tially uachanged. Design criteris for s high-capacity valve

were established after experimental confirmation of the
comcept. Based upon such criteria, s 10,000-cfm valve,
wvhich coasisted of four 2,500-cf{e valves i1n & parallel

arrangemeat vithin the same housing, vas designed and fabri-
cated. The valve was field tested in the 100-pei overpres-
“ure range at Operation PRAIRIE FLAT in Csnads, with excel-
leat results. The valve closed in 15 meec without damage
from the externsl eavironment.

R-660
Field Testing of Klectrical Grounding Rods, Fedb 1970, R. W.
Drisko, A. E. Nenns, AD702040

In cooperation with the National Associstion of Corro-
sion Engineers, NCEL conducted a 7-yr program of field
testing metal rods for electrical grounding. Single rods of
galvenized steel, copper-clad steel, Ni-resist cast irom,
Type 302 stainless steel, Type 304 stainless-clad steel,
zinc, magnesium, and sluminum wvere tested slong with couples
of these to wild steel rods. Sets of doth single and
coupled rods were removed, cleaned, and weighted after 1, 3,
and 7 (or S) years. Potentisl, resistance, and curreat
sessurements were wmade wmouthly a8 far as practicadle.
Weight losses and electrical data were analyzed for correla-
tioms. It was concluded that Type 302 stainless steel and
Type 304 stainless-clad steel rods wvere the best choices for
general use.

R-661
An Evsluation of Deep Ocean Research Vehicles,
J. B. Ciani, AD865362L

Fedb 1970,

In an effort to evaluate deep ocean resecarch vehicles
and their poteatial value to deep ocean civil engineering, a
submersible wvas lessed and used in familiarizatiou dives by
ocesn eungineering personnel in 1968, The dives are de-
sceibed by the participants, and their impressions are
given. A litersture search wvas made, and the capedilities
required of a submersidle are postulated. The capadilities
readily availadble in siz representative, curreatly opera-
tionsl submersidbles are compsred with the postulated re-
quirements. It is concluded that deep ocean resesrch vehi-
cles have grest potential value in the ocean engineering
progras and it is recommended that subsersibles be used
vhere spplicable to specific tasks.

R-662
Hot Water Heating System for Divers Operating at Depths to
1,000 Feet, Feb 1970, S. C. Garg, AD866171IL

Thermal protection of divers is essential for long-
duration missions under deep sea diving couditions. One way
to achieve diver heating is by providing the diver with a
continuous supply of hot water flowing through his protec-
tive clothiag. To achieve this objective, surveys were
carried out to deterwmine the best availadle deck-mounted
heating system, hot water heated suits, and hot water hoses
suitable for deep ocean service. A complste prototype diver
heating system was purchased and subjected to laboratory aad
field testing evaluatioa.

The surveys showed that standard equipment to heat
sesvater did not exist ou the market, that otly one type of
hot water suit was available which met all the requirements,
and that there is a critical lack of pertinent data on
available hoses to permit their evaluation for deep ocean
service. The prototype uait revesled a number of prodblem
areas during testing. Some of these problems were rectified
through appropriate wmodificativas whereas others required
extensive changes which are recommended for second genera-
tion equipment.
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Rerommendations are made to i1mprove the flow and tem-
persture control systeas of the boiler unit snd to experi-
meatally evaluate available reawater dlending valves, diver
suits, and hot water bhoses. Further recommendstions are
made to develop s boiler system based upon electrical heat-
ing which could be locsted in the habitat for future long-
durstion deep dive missions.

R-663
Evaluation of Meco 200-gph Seawater Distillation Unit, Fed
1970, A. S. Hodgson, AD8666S2L

A 400-br test wss conducted to evaluate the 200-gph
Meco vapor-compression seavater distillation umit. The umit
is basically experimeatal, and its construction i1ncorporates
features vhich have proved advantageous to operation of this
type of equipment. Supplying moderate vacuum to the evapo-
rator reduced scale formation below the levels encountered
with units operated at atmospheric pressure. The water
eductor used to provide the vacuum operated satisfactorily
and s a good substitute for the more complex mechanical
vacuum pump. The horizontal spray film evaporator was
difficult to clean after an extended period of scaling due
to poor water distribution in the lower portion of the tube
bundle. The all-aluminum construction resulted in a 30%
weight reduction compared to copper-aickel alloy units, and
spart from minor problems with corrosion of ssall-diameter
alumipum tubing 1n hot brine this material proved satisfoc-
tory. The unit produced an average of 268 1b cof water per
pound of fuel at the rated capacity of 200 gph.

R-664
Dyunamic Behavior of Strip and Spread Footings
Sand, Feb 1970, D. G. True, C. R. White, AD703216

Buried 1n

This report describes the response of 1-, 2, 4-, and
b-in.-sq footings and of 6xJ2-1n. and 12x72-1n. strip foot-
ings loaded dynamically 1n dry sand. The load applied to
the experimental footing by the NCEL atomic blast simulator
through the loading beam - load cell apparatus simulated the
load :pplied by a buried structure to i1ts footings es the
result of a nuclear-blast-induced air overpressure acting on
the surface of the so1l 1a vhich the structure was buried.
For some of the tests there was no overburden. For others,
a static load simulating 20 ft of overburden was applied at
one side of the footing. This report also outlines the
adaptation of conventional static bearing capacity formulas
to explain the dynamic behavior of deeply buried footings n
sand. The results are applied in an iterative procedure for
calculating the loading and wmotion of s buried, footing-
supported structure, taking 1nto account the effects of sorl
arching.

R-6¢5

Susceptibility of Selected Communicstion Equipment to Elec-
trical Trausients, Fed 1970, H. H. Kajihara, E. Giorgi,
AD866940

This report contains the results of the tests made on
two types of currently operational communication equipment
and two makes of comsercial Autodin RFI power-line filters
to determine their susceptibility to electrical transients.
These tests substantiate field reports which indicate that
small pulse voltages at the input of RF1 power-line filters
csused larger oscillatory wvoltages to appear on the load
side of the filter. These output waveform perturbations
caused operational disruptions in certain communication
equipment. The effectiveness of one method of suppressing
the oscillatory voltage is 1llustrated. The communication
equipment was also tested singly and collectively to estab-
l11sh the quality of electric power needed for dependable
operation of these electronic loads. The Mark 11 7.5-kW
pover-transient synthesizer vas used to provide the con-
trolled power-parameter fluctuations. In addition, the
effectiveness of the NCEL-developed 5-kW passive powver



continuity device and the high-speed asynchronous power-
source transfer system was tested with the communication
equipment loading. The results are given herein. This
investigation 1llustrates an effective method for precisely
establishing thr specifications for the proper power condi-

tioner for use between the unconditioned primary power
source and the transient-sensitive electronic loads to
obtain dependable operation of electronic systess.

R-666

Pressure Vessel Concepts - Exploratory Evaluation of

Stacked-Ring and Segmented-Wall Desigas with Tie-Rod End-
Closure Restraints, Mar 1970, J. D. Stachiw, AD705125

An exploratory experimental study was conducted to
evaluate the stacked-ring and segmented-vall pressure vessel
concepts. The evaluation consisted of: (1) testing to
destruction stached-ring and segmented-wall pressure vesse!l
models with tie-rod end-closure restraints and (2) evalu-
ating a series of seal designs utilized in the sealing of
the joints between the pressure vessel end closures and the
cylindrical pressure vessel body. The tests results indi-
cate that the stacked-ring pressure vessel design is approx-
imately 50% neavier than a multilayered pressure vessel of
the same 1nternal diameter, length, waterial, and pressure
capability. The segwented-wall pressure vessel design 13
approximately 8 to 9 times heavier than a wultilayered
pressure vessel of the same diameter, length, material, and
pressure capability. The free-floating, self-energizing
radial seal system provided the most reliable and extrusion-
proof sealing for vessels with considershble radial dilataion
and axi1al end-closure movement.

R-667
Pumps for Salvage of 01l Cargoes from Stranded Tankers, Apr
1970, N. P. Oldson, A. L. Scott, AD705487

The Supervisor of Salvage requested a study of methods
for pumping cargo o1l from stranded tankers and an evalua-
tion of a submersible 25-hp salvage pump modified to pump
oil and other viscous liquids. An i1nvestigation was made of
(1) the advantages and disadvantages of centrifugal and
positive displacement pumps, (2) strengths and head losses
through oil transfer hoses of different sizes, (3) power
requirements, electric, hydraulic, aud pneumatic drives for
sslvage pumps, and (4) heat required to lower cargo-oil
viscosities for salvage. A 25-hp centrifugal salvage pump
wvith modified, interchangeable impellers was tested in oils
of various viscosities to determine its capability for
pumping various types of oil in cargo salvage operations.
The following were concluded: (1) the most practical sal-
vage pump would he an electric, submersible, 18-hp pump
capable of operating at 24-hp for limited periods, (2) the
modified submersidble 25-hp salvage pump is sstisfactory for
salvaging oil cargoes 1f the lleldx-lllle temperat .re of the
motor windings is limited to 140°C, (3) a 6~in. diam hose
system should be used, (4) the standacd 30/40-kW generator
should not be expected to supply power to more than one
25-hp salvage pump +hen viscous oil is puspted.

R-668
Response of Buried Capsules in the High-Overpressure Region,
Apr 1970, R. J. Odello, J. R. Allgood, AD70599¢

This report desc.ibes tests of three capsule-shaped
structures at the predicted 1,000-psi overpressure range in
the 500-ton shot of Operation PRAIRIE FLAT. The purpose of
the test program was to determine the effects of backpacking
on the motions and stresses transmitted to near-surface
buried structures in high-overpressure regions and to pro-
vide check data for relevant theoretical analyses.

The capsules, designated Cl, C2, and C3, wvere approxi-
mately 6 ft tall and 3 ft in diameter with 3/4-in. thick
walls. Cl had no backpacking, C2 was backpacked with poly-
urethane foam, and C3 waz backpacked with foased cement.
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They were buried 3 ft below the surface of the ground at che
same range with their axes of symmetry normsl to the sur-
face.

Data from the 55 channels of electronic instrumentation
showed that the bachpacking reduced the peak air-induced
accelerations by a factor of three and reduced the peak
air-induced stresses aud the relative displacements between
the capsules and the soil by a factor of two. Direct-
1nduced motions and stresses were small compsred to asir-
blart induced stress and were not attenuated by the back-
packing. The data provided checks for an empirical archiang
equation and & {inite element computer code analysis.

R-699
Automatic Data Recorder fcr Vehicular Operations, Apr 1570,
L. J. Elliott, ADT0633

DOD operates a huge transportation system. Efficient
management of this system requires the collectizcn of an
immense amount of data and the prepscation of volusinous
reports. At present, this work is performed manually. The
use of a computer-compatible, automstic recorder for col-
lecting vehicular operation data, developed by NCEL, offers
significant 1mprovements in speed and accuracy, thus provid-
ing for more efficient management of vehicular operationt.

R-670

Displacement of Laterally loaded Structures in Nonlinearly
Responsive Soil, Apr 1970, N. L. Gill, K. R. Demars,
AD?05989

Quantitative information on the response of soil in
natural deposits to lateral loadings was obtained by the
performance of field tests in conjunction with theoretical
studies and in situ and labdoratory determinations. The
field tests utilized s segmental pile, a lateral plate
loading device, rigid poles subjected to lateral loads, and
full-scale laterally loaded piles. Results of the final
series of field tests and analytical studies in the program
are presented in this report, along with the design recom-
mendations formulated on the basis of the research.

Procedures were developed for the prediction of non-
linear lateral soil pressure-displacement relationships
applicable to undisturbed deposits of both cohesive and
noncohesive soils using easily measured conventional engi-
neering properties of the so1l. These procedures were
utilized in the developwent of design procedures for later-
ally loaded piles in nonhomogeneous layered soil systems.
An iterative solution of the laterally loaded pile problea
utilizing a digital computer was developed, and a similar
iterative solution for hand computations in a tabulir form
was evolved for use in cases vhere a computer canuot be
used.

R-671
Portland Cement Concrete for Antarctica,
Keeton, AD705994

Apr 1970, J. R.

A satisfactory concrete mix wvas developed st NCEL for
use in Antarctica. This mix was subsequently utilized at
McMurdo Station, Antarctica, during Deep Freeze 1969 to
construct simulated floorings and slabs. Techniques were
developed in the field which led to formulation of recom-
mended procedures for batching, mixing, placing, and curing
of portland cement concrete in Antarctica. The pertinent
features of the mix and design and related procedures are as
follows:

Cement - 594 1b/cu yd, Portland Type III i "

Mixing water - 35 gal/cu yd heated at 140F to 18CF

Total aggregate - 3,210 1b/cu yd (1-in. maximum)

Sand (passing No. & sieve) - 1,188 1b/cu yd

total sggregate)

Slump - 3 in.

Air content - 5% to 7} of concrete volume

3N of



Calcium chloride - 12 1lb/cu yd (2% of cempat vﬁ.hs)

Temperature of cguculc xbcn placed - S0F to 70F

Curing - heat (SO'F to 70°F) applied to the coacrete
surface for 3 days following casting

R-672
Tire-Pavemseat Friction Coefficients, Apr 1970, M. Tomits,
AD105987

As ioveetigstion consistiag mainly of s literature
review and & reviev of current research done outside NCEL
vas conducted to determine the methods needed to provide
safe, skid-resistent surfaces on MNavy and MNarine Corps
sirfield pavemeats. Much of the information reported herein
serves to update the information contsined in NCEL Techaical
Report R-30). For exsmple, nev informstion is included on
friction-measuring methods, correlation of the seasuring
methods, factors affecting friction coefficients, minisus
requirements for skid resistance, and sethods of improving
the skid resistsace of slippery pavements. However, some
nev topics which are of recent interest are also discussed
in detail. These topics include hydroplsning, the mecha-
aisms of rubber friction, the friction associsted with
various operating sodes of aircraft tires, the relstionship
of friction coefficients to pavement surfece texture and to
surface drainage of water, sad the effects of pavesent
grooving ou hydroplsning and on friction coefficients.

All the ianformstion from the investigation is summa-
rized, and recommendations sre given for research and devel-
opment efforts needed to provide safe, skid-re istant sur-
faces for airfield pavements.

R-673
In Situ Streagth of Subaqueous Concrete, Apr 1970, V. R.
Lorman, AD705993

Cylindrical test specimens of 3-1/2- sand 7-in. slusp
concrete uadervent curing, within 1 hr sfter fadrication, in
(1) & sealed vessal filled with 47°F seavater at 269 psi to
simulate a 600-ft oceanic depth, (2) in 47°F seawater st
atmospheric pressure to ascertain the effect of temsperature,
and (3) ia 737 fog as the standard for compressive
streagth. Specimens cured as in (1) and (2) were cast in
segmented molds held intact by rubberbands to permit con-
crete swellsge while curing and deformation when loaded to
failure under uanisxisl compression. Compressive strengths
were determined st sges 2, &, 6, and 8 days.

Maximum size of gravel asggregate was 1 in., equivalent
cement (Type III) factor was 7 bags, and veter/cesent ratios
vere 0.5z for low-slump and 0.63 for high-slump concretes.

The combined effect of low aque)rus tesperature and high
hydrostatic presgure caused the 7-day strengths, sttajnmsble
by curing in 73°F fog, to be reduced nearly one-half for
lov-slump and somevhat more thsn one-third for high-slump
concretes. Further experimentation is needed to ascertsin
(1) the effect of cement brand on subaqueous compressive
strength during the first 24 hr, sad (2) the l4- snd 28-day
subsqueous compressive strengths of concretes identical to
those described herein.

R-6738
Supplesent to Ia Situ Streagth of Subaqueous Concrete, Sep
1971, ¥. R. Lorman, AD8890SLL

The physical effects of an environment similsr to that
in the Sents Barbars Channel at s depth of 600 ft do not
csuse apprecisble differemces in subaqueous compressive
strength (at sny age from 1 to 28 days) between 3-1/2- and
7-.. . slump concretes cast and cured in situ, provided the
ssme brand of high-early-strength portland cement is used in
both conmcretes.

The influence of cement brand (either Victor or Colton)
ia concretes of equal slump, whether low or high, is incon-
sequential at age 28 days, but using Colton cement can
result in subaqueous compressive strengths at lesst 1,000
psi greater than those obtainable with Victor cement at ages

R-95

betwveen ) and 14 days {f the concrete slump is low. During
the first 7 days, the unsvoidable loss of subaqueous com-
pressive streagth of concrete incorporsting Victor cement
(c red vith identical refcsenlul concrete wvhich is cured
in 73°F fog and tested in JIF air) cen be reduced ss much
as 25% by substituting Colton cement.

The probable 28-day subsqueous compressive strength of
concrete, incorporsting either Victor or Colton cement,
designed and produced as described in the basic report can
be predicted by mesns of empirical formulss, provided the
7-day compressive strength of identicsl referentisl concrete
is known.

R-674
Water Permesbility of Coating Files Using s Radioisotope
Tracer Technique, Apr 1970, E. S. Matsui, AD705988

The report deals with the development of an accurate
and rapid wmethod of determining moisture permeability
through protective coatings using radiochemical techniques.
It demonstrates that the radiochemical method, as compared
to the ASTM stendard method, is precise, sensitive and
rapid. This method has been used to anslyze varisbles which
may have » significant effect on the moisture permeability
of paint filas. The variables analyzed include film thick-
ness, vapor pressure, temperature, generic type of vehicle,
type of pigment, pigment concentration and moisture diffu-
sion in liquid or vapor form.

R-673
Stress Analysis of a Conicel Acrylic Viewport, Apr 1970,
M. R. Snoey, J. E. Cravford, AD708009

This study was initiated to: (1) determine experimen-
tally the structural response of s viewport design, (2) de-
termine the accuracy of the finite element method in pre-
dicting viewvport behavior by comparing analytical to experi-
mental results, and (3) determine the effect, if any, of the
flange surface finish on the structural behavior of the
viewport using both experimental and anaslytical techniques.
In the experimental phase, four full-scale conical acrylic
viewports, with a nominal thickness-to-minor-diameter ratio
of 0.5 and sn included asngle of 90 deg, were strain-gaged
and tested to 8,000 psi. In the analytical phase, the same
viewport design was anslyzed vith s finite element computer
program. The finite element results successfully bracketed
the experiments]l results by assuming two extreme boundary
conditions, fixed and free, at the viewport-flange inter-
face. The fixed condition assumed an infinite coefficient
of friction, snd the free condition assumed zero friction.
In addition, finite element asnalysis provided complete
internal stress distributions. All results indicated that
viewports with this design exhibit both plugging and bending
behavior and have two areas of high stress concentration,
the center of the high-pressure face and the corner between
the low-pressure face and the conicsl bearing surface. The
snalytical investigation indicated that the surface finish
of the flange significantly affects the viewport stress
distribution. A rough flange surface (fixed case) produces
stress magnitudes in the viewport which are about 25% less
than those in the viewport with a smooth flange surface
flange (free case). This was also established experimental-
ly by tests of 15 model viewports under equal load, which
indisted thet s 125-rms flange finish caused less plastic
deformation in the viewports than either a 63- or 32-rms
flange finish.

R-676
Development of s Spherical Acrylic Plastic Pressure Hull for
Hydrospace Applicstion, Apr 1970, J. D. Stachiw, AD707363

A spherical, acrylic plastic capsule has been designed
for protection of man sgainst the external hydrostatic
pressure present at continental shelf depths. Experimental
and snslytical studies have been conducted to evaluste the
performance of both the spherical cepsule design and the
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scawatr) has been apecitically developed tor the NEMO (Naval
Eaperimental Manned Ubsesvatory) systes  The NEMO prototype
capsule nuciessfully withstood 105 simulaled dives sanging
tiom 250 Lo 2,400 1t praoe to besng teated Lo smplosion ot e
simulated depth of &, 150 t1 The expriimentel data tadicate
that the tull-scale NEMO capaule can be sately subjected Lo
biiet provt-test dives to 1,200 tU and toutine oprratgonal
@anned dives of extended duration to 600 1t
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Optimua Fosttioning of Deep Underground funnela an Kook ('),
Ape 1970, 1 Kotigerhamp, ANSO950 4, CONPIDENTLAL

R-vl8
Responne ot Butied Cylinders
1970, 1 R Allgond, T N lLew, K

tn the Near-Crater Kegion, May
D Ratl, AD20BO010

fents wete pettormed i operation DISTANT PLAIN, bvent
O, on 4 s-tt-diam teinforced conviete cylinder and on thire
Youn chiam cylinders to obtain wntormation on the behavior
of stiuctutes in the nesi-aurtace, high-overpresnute 1egron

All test atiuctutes wese ottented with thesr fongitwdinal
suen parallel to the surtace and normal to o vadiun through
giound zero The Jdata obtatned were intemded lor use (o
checking the aesults of secently developed nonlinear compu-
ter codes

Thuoty ne o) 45 channels of electionic tnastrumenta
tion yielded data which provsde salormation on the body

wmotions and Lisnsmitted shock, the nduced atrains, and the
inteitace prensutes Intormation on the tailure mode of
neat-surface reinforced-contrete cylinders wan ohtained trom

obsrevatton of the small (9-1n ~diam) cylinders and trom
tests of simtler (ylindess 1 Operation BACKHILE Induced
atiesnen and accelerations were smaller than eapected even
though body motions ol the ovider ot ¢ 1t (vertical and
hotizontal) were eaperienced The data learly show the
tapid attenuatrion of velocsty by the aoil A% 4 COnNREYUen e
uwf this attenustion, the etfective stress on the large
cytinder was only 200 of the peak suttace pressuce Thin
stresn coused no visible Jamage to the large (ylindes

However, two ot the model cylindess collapsed, and the othe:
wan badly ctacked by the overthrusting that was peculiat to
Eveat o,

Comparisen ot nonlinear
under contract) showed poo

computer solutions (pertormed
agreement with the experimental

data Further development ot nonlinear codes capable ot
sotl-atructure anteraction analyses appeats to be tequined
to achieve meaningtul solutions

R-679

Fatlure of Thich-Walled Concrete Sphetes Subjected to Hydro-
static Loading, May 1970, H. H. Havaes, R. A. Hoolnsple,

ADTOROIL

Two modes of tatlute tor hollow concrete apheres sub-
Jected tu hydrostatic pressure loadings ave discussed, and
the expevimental results ate preacnted.  The tiint mode of
tatlure was crack development 1o the plane of Lhe (oncrete
wall, and the secoud mode wan 1mplosion.  From experiments
using 16-1n. 0D spheres, the ditterence between the pres-
sures al failure for the two modes tanged trom 0 to S0%
Expresstions to predict the pressures at initiation of -
plane cracking of the conciete wall and the pressures at
implosion are presented.

K-96

R-6HKO
A Nuclear baperimental Pulae (NEMP) and Light Flash Sensor,
May 19/0, H A Lasitiee, ADB?127Y

An electoomagnetsc pulse and bight flash sensor, capa-
ble of senssug the vicutsente ot nuclear blasts, was devel-
oped and evaluated by NCRL This umit as used (n conjunc-
tion with o blant-closure valve tor protective shelters
Lovitonmental tests indicated that the EMP sensor will
teapond to a4 100-msec rise-time wavelorm and to e light
tHluminosity level tn the visible region of spproximstely
10 llwlll/ilkl-, " v&ll operate propetly in temperatures
between -19°F and 150F, in s shock eavitonsent up to I5g
latesally and 15g vertically, and 1n an overpressure region
up to 90 psa Also, the seusor s not subject to encessive
levels ol gamma vadiation

K-b8]

Kelat1onship Between Marine Fouling snd Corroston Rete of
Carbon Steel and Alusinum Alloy at the Surtace and st 6,000-
Pt Depth, May 1970, J. S, Muraoks, ADJONOL2

Catbon steel (1010) oand aluminum alloy (7178-T6) panels
wete exposed at the surtace (24 Lo 286 days) and st 6,000-11
depth (189 days) in the Pacitic Ocean (1) to determine the
ettectn ot touling organisss on Lhe corrosion rate and
() to (ompate the biological corrosion rate of identical
teat panels submerged at the two depths. Seawater samples
obtatned at the surface and at depth werie analyzed tos
dissvlved oxygen (oncentration, pH, salimity and tempera-
tuse Bavtersologival tests were aloo conducted on seawater
namplen The test panels werr submeiged 10 the sea as
tollows to obtetn Jdata on «otrosson rates: (1) enclosed
innide an initially sterile plastic cylindrical chamber with
both ends sealed with mseshrane filters (conttol panels),
(2} placed inmide o cylivder covered with 210-mesh nylon
screen cloth, (1)) placed 1nside o (ylinder with both ends
untovered, and (4) attached to a pheavlic plastic strip
(exponed panels) The coutrol wpecimens became contami-
nated, however, trom corroston data obtained on test panels
exposed on the swratloor tn 6,000 tt of water, 1t {s cvon-
tluded thet slime tilme played o stgnificant role in accel-
crating torctonion of test specimens Test panels exponed at
the surtace cortoded at tanter rates than replicate test
panels which were exposed on the seatloor (n 6,000 tt ot
water. The corrosion rates of both steel and aluminum alloy
panels approach constancy atter extended exposure in the
sea The various environmental tactors and their eftects on
the vortonton rates at the sustace of the sea and at great
depth on the seatloor ave dincussed.

R-682
Concrete Model Analysis of
Streugth  Reduction toucepts,
ADTOROY Y

Structural Elements Developing
May 1970, J. M. Feruvitto,

develops the scale tactors tor
direct and stvength-reduction models. A sethod 1s presented
tor designming model concretes asuitable tor use in small-
siale models that will produce strength c(haracteristics
essentially Lhe same as prototype concrele Bond strength
ot model concrete tetntorcement was studied, and an appara-
tus was develo,ed to put detormations in wire. Pullout
testn were conancted to evaluate the boud strength developed
by laboratory-detormed wires.

To develop the concepts of strength-reduction modeling,
a series of heam tents was conducted. These tests revealed
that wmodels will accurately reproduce prototype tailure
modes and ultimate smtrengths. The accutacy of strains and
detlections depends on the signiticance of distortion in the
model. The shear strength of the model was found to be
dependent  upon the aquare toot of the ultimate concrete
compressive stieas, strength scale factors should be applied
to the nquare root value. Further tests involved columns,
prestressed beams, and flst alabs.

A dimensional anslysiw



R-68)

Relation Between Changes i Electrical Properties and Per-
formance of Coatings - Ixperiments with Thirteea Immersed
Coating Systess, May 1970, P. J. Hearst, AD}07697

In an ettempt to find a relstively rapid method of
predicting the performsace of costiogs, changes in electri-
cal properties vere compared with the results of loag-ters
field performance of the costings. Thirteeam costing systems
on steel panels were immersed in seawster {p the laborstory
for 400 days, and the AC and DC electrical properties of the
coatings vere determined. Earlier experiments had indicated
8 relstionship betweea changes in electrical properties snd
performence Nev results with coatings of comparstively
good performasnce indicate sume correlation between changes
in electrical properties and costing performance. However,
the correlation is mot sufficiently high to allow relisble
prediction of the comparstive performance of good coatings.

R-684
Salvage Work Projects - Sealadb 111, Jun 1970, J. J. Bayles,
AD709423

The Navy is authorized by public statute to provide
salvage facilities to assist both pudlic snd private ves-
sels. In keeping with this responsibility, the Supervisor
of Salvage, U.S. Navy, is prosecuting s vigorous prograa to
incorporate the latest techniques and equipments into the
Navy's sslvage forces.

The Seslsd !11 program under the direction of the Ocesn
Eagineering Branch, Deep Submergence Systems Project Office,
was ioitisted to advance the state-of-the-art of man's
capability to live and work in the deep ocean eavironment.
It was the gosl of the salvage projects for Sealad III to
demonstrate and field test some of the more important nev
salvage devices and technigues.

This report discusses the aquansut femiliarization and
training phases associated with the salvage projects planned
for Tesm Two - Sealsd I1I, and the modificstions to both
equipsents and procedures as suggested by the divers.
Preliminary results are included with recommendations re-
gording future plans. .

Human factors studies were conducted in conjunction
with the trasiniog phases in preparation for Seslsd III.
Goals included sssessment of divers' performsnce, the devel-
opment of {mproved uaderwater work procedures, snd improve-
ment of undervater equipment through development of design
criteria.

R-675
Blast Resistant Fans for Hardened Cooling Towers, Jun 1970,
R. S. Chapler, D. Pal, AD710740

A study was conducted to determine the nuclesr blast
resistant characteristics of vaneaxisl sad centrifugal type
fans used on cooling towers. Rugged commercial fans, name-
ly, s 27-, 24-, and 2l-in. vanesxial, and a 15-in. centrif-
ugal, were selected for the study. A preliminary anslysis
followved by an extensive experimental prograss using the NCEL
12-in. comwpressed air-drivem shock tube was carried out.
Test results indicated that the destructive incident over-
pressures for the 27-, 24-, asnd 21-in. vaneaxial and the
15-in. ceatrifugal fens were 8.75, 8.5, 9.75, snd 12.5 psi,
respectively. Conocepta to increase the blast resistant
characteristics of the fans were formulsted.

R-686
Structura]l Design of Conical Acrylic Viewports, Jun 1970,
M. R. Snoey, M. G. Katona, AD710350

The purpose of this report is to establish a rational
eogineering approach for the design of conical acrylic
viewports. To achieve this gosl, s time-dependent, yield-
failure criterion was developed snd utilized in the analysis
of s veriety of viewport configurations. Specifically, »
range of thickness/minor diameter (T/D) ratios from 0.25 to
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1.75 and included sngles from 60 to 120 deg were analyzed by
the finite element technique. Using the viewport structural
analysis in conjunction with the yield-failure criterion for
acrylic, time-dependent operating depths were determined as
a function of viewport configuration.

Paralleling the asbove, an experimental investigation
wvas performed to validate the asnslytical rvesults. Six
full-scale viewports were tested for a year under simulated
operationsl conditions that included ululuneoulo cyclmgool
pressure and temperature, 0 to 4,000 psi and 70F to 35 F,
respectively.

Comparison of analytical and experimentsl results
indicated excellent agreement for the physical location of
viewport failure at specified loading histories.

Design recommendations are presented in the form of
design curves which enable the design of » cou.cal acrylic
viewport for a specified operating pressure and duration
under load. To complete the recomsendations, design infor-
mstion is given slso on sesling with a conventional O-ring,
a8 well as guidelines for elevating s viewport in its
flange.

R-687
Protection of Steel Pontoon Floats froe Corrosion, Jul 1970,
R. ¥W. Drisko, AD873002L

A 3-1/2-yr test program was conducted in San Diego Bay
on the use of modern synthetic coatings in conjunction with
sacrificial anodes for protecting steel poatoon camel floats
from corrosion. The three two-coat, protective systems
performed very well, much better than the previously used
coal tar system that required annual recoating, and the
anodes provided complete protection from rusting to under-
water portions of the floats. It was concluded that »
combination of ome of the coating systems and cathodic
protection from sacrificisl anodes can greatly reduce the
msintenance costs associsted with pontoon camel floats.

R-688
Aquansuts Composite Life Support Umbilicals - Sealab III,
Jul 1970, J. J. Bayles, D. Taylor, AD87407]L

NCEL aswarded and monitored several contracts for aqua-
naut composite life support umbilicals and complementary
equipment planned for use in the Seslab III operation.
Sefety certification testing of the contract items was
performed at the contractors' factories and at NCEL. The
accepted items were observed in use during Sealad Il aqua-
naut training sessions and were evaluated as to their poten-
tial use in an actual operation. It became evident that
there is a need for improvement in the reliability and
durability of aquanaut umbilicals. Greater care in the
handling snd maintenance of life support equipment would
result in improved performance.

R-689
Ice Engineering - Tensile Properties of Sea Ice Grown in a
Confined Systeam, Jul 1970, J. E. Dykins, AD874807

Tensile strength envelopes were developed for horizon-
tally and vertically oriented specimens of saline ice. The
upper boundary limit in each case r%prucnu 1- to 2-ppt
salinity ice for temperature range -4 C to -27 C, while the
lower boundary represents 7- to 9-ppt salinity ice for the
same tempersture. The salinity, density, asnd petrographic
structure of the 7- to 9-ppt natural seavater ice, which was
grown in the laboratory, are closely identifiable with the
characteristics of sea ice formed in a natural environment.
This observstion was based on comparison of the upper 44 cm
of laboratory ice with a similsr thickness of natural seas
ice. The tensile streagth was found to be a nonlinear
function of temperature, there were strong implications,
however, that a linear relationship with salinity may exist.
The streagth was found to be dependent on orientation of the
stress field with both the grain (crystal) and subgrain



(platelet) structuce Limi(ted study i(ndicstes that the
teasile streagth of salime ice (s sppreciably reduced as
stress rates increase above 25 pei/eec.

R-690
Reclamite as o Life Entender for Asphaltic Concrete Pave-
ments, Aug 1970, D. F. Griffin, ADB73286L

Reclsmite, & proprietary product, is described, taclud-
ing (ts maheup, usefulness, and limitations. Reclaamite i
said to be a tine-particle-size, cotiomic, oll-in-water
saulaion of a selected blond of the four principal fractions
of maltenes. WVhen used properly it ies eftective in main-
tatning th. service life of an asphaltic coucrete pavement.
It (e also eflective in rvjuvensting weathered asphalt.
This effectiveness has been verified by consultation with
such users of Reclemite as Federal, State, and County sgen-
cies. Some of these users have esployed Reclemite for
10 yr. Prospective users should avail themselves of the
consultetive services offoered by the manufacturer

R-691
Site Surveying for Ocean Floor Construction, Aug 1970, M. C.
Rironaha, W. E. Hoffman, AD?12753

The incresse in interest by the Navy and other organi-
setions in placesent of structures om the sesfloor necessi-
tates establishing site parameters relevant to such con-
struction, and equipment for wessuring theae parsmeters.
Included in this report are the site parameters significant
to designing, comstructing, operating, and maintaining a
seafloor structure, an outline of the site survey procedure,
the equipment available for conducting these site surveys,
and dats handling and reduction techniques. Aleo iancluded
are recommendations for research required prior to placesent
of structures and equipment.

R-692
Permeability Studies of Reinforced Thin-Shell Concrete, Aug
1970, J. R. Keeton, AD?11841

Yalling-head permeadility tests were conducted on
specimens of two norsal-weight concretes and two light-
woight concretes typical of those used in thin-shell rein-
forced concrete roofs. Specimens of each concrete with
golvanized mesh reinforcement were tested in thichnesses of
1, 2, and & in. Initially, the upper face of each specimen
wan exposed to s 20-in. nead of water. The lover faces of
the specimens were initially exposed to relative humidities
of 25%, 501, 701‘ or 100%, all st s constant tespersture of
13.6°F. A lightweight concrete utilizing expanded shale for
both coarse and fine sggregste was the least permeable of
all the concretes tested. The degree of zinc oxidation from
the mesh vas determined fo rsome of the specimens. The
reliability of the equation for coefficient of pers ability
(falling head) could mot be verified. Any of the coucretes
tested in this study could de used to make a rvelatively
impermeadle thin-shell concrete roof. Since the concrete
iteelf can be made satisfactorily resistan® to water pas-
ssge, cracks are the most significant source of vater leak-
age through thin-shell concrete roofs.

R-693
Concrete Funicular Shellr for Floors and Roofs, Sep 1970,
R. J. Odello, J. R. Allgood, AD712754

Research is described in which a concrete funicular
shell, 35x40 f* i{n plan with & 2-in. thickness snd a ¥-in.
rise, was tested to define its behavior under various load-
ings. The shell sustained a uniformly distributed losd of
133 psf before failing in local duckling. In a subsequent
test on an undasaged portion, it sustsined a concentrated
load of 10,800 1b over an area 6 in. sq before failing in
punching shear. In addition to the test, pertinent con-
struction and analysis techniques are discussed. It was

found that double-curved shallow shells may be easily cast
over sn esrth mound. When combined with the lift-slad
techaique, this mode of coastruction is eupected to provide
sn  (seupensive method for fabricsting large ehells for
tloors and roofs. Appronimate limit snslyses can be used to
proportion shallov shelle for ordinary purposes; however, no
completely sstisfactory method is available for tresting
such asmbers. BRlastic analysis provides s ressonsble repre-
rentation of behavior only et low loads. Despite the limi-
tations in current asnalysis, the techaology has developed
sufficiently tu permit use of shallow shells in military and
civilian comstruction. Naval shore establishaent uses
include decks of doche and floors sad roofs of warshouses.
The economic benefita of such shells for use by the Navy are
being investigated.

R-694
Plate Bearing Tests on Seafloor Sediments, Sep 1970, T. R.
Kretschmer, H. J. Lee, AD712495

A device was developed by NCEL to determine the short-
tera, in-situ bearing pressure and settlement respoase of
marine sediments at any ocean depth. Tests were performed
ia cohesive sediments with both round and square bearing
plates ot ocean depths of 1,200 and 6,000 ft. During s
typical test, messurement of load, settlemeat, and attitude
of the device were transmitted acoustically to s surface
vessel where they vere sonitored and recorded. The revults
of these plate bearing tests were found to be amenable to
snalyses by sndified elastic and Dearing capacity theory. A
tentative procedure for predicting the short-term settlement
of seafloor footings using the results of laboratory teste
on core samples was developed om the basis of these two
approaches.

R-695
Dynamic Shesr Strength of Reinforced Concrete Beams - Part
111, Sep 1970, R. H. Sesbold, AD713659

Theoretical and experiments]l work was done at NCEL to
study shear and diagonal teasion ia rectangular, reinforced
concrete beams cn simple supporte and subjected to uniforaly
distridbuted dynamic and etatic loads. The objective was to
determine criteria for the minimum smouat of wed reisforce-
sent required for developing the ultimate flexural resis-
tance of beams, snd to determine the difference bdetween
these criteria for static and dynamic loading. The main
portion of the experimental work consisted of testing 53
beams; 29 were loaded dynamically, and 24 were loaded stati-
cally. [Emphasis was placed on effectiveness of web rein-
forcement, 47 besws contained web reinforcement and 6 had
nene.  All of the besms were tested in the NCEL blast simu-
lator. Static loads were applied using compressed air, and
dynsmic loads were applied using the expanding gas from
detonation of primscord explosive. All of the beams were
slender, and all of them were rectangulsr except 10 that
were l-shaped. It was found that the shear and the shear
strength in the beams vere greater under dynamic load than
under the same smouat of load applied stetically. Further-
sore, it was found that a besm vith enough web reinforcesent
to force flexursl failure under static loading might not
have enough to force flexural failure under dynamic loading.
The theory was found to predict behavior up to the usadble
ultimste shear streangth vithin normal engineering accurecy,
snd to provide a fair estimate of the time, locstion, and
wode of failure.

R-696

Influence of Length-to-Dismeter Ratio on Behavior of Com-
crete Cylindrical Hulls Under Rydroststic Loading, Sep 1970,
H. H. Haynes, R. J. Ross, AD713088

Fourteen hollow concrete cylimndrical bulls ranging in
length from 8 to 128 in. and having an outside diameter of
16 in. and a wall thickness of 2 in. were subjected to
hydroststic loading to determine: (1) to effect of cylinder



leagth-te-cuteide-diameter totio (L/D oub-sere) om the
taplosion pressure and straia dehavior, and (2) the distance
from the edge of the cylinder ia which radisl displacement
was tnflusenced by the end clesure. Neaispherical end clo-
sures were joined to the cyltimders with epoxy, silicone
rubber, or eteel dowel pins amd epozy. The vatantal com-
pressive ostreagth of the coacrete aver-,0d epproximately
9,500 poi. Test results showed that the retie of tmplosion
pressure te uniazisl coacrete streagth, P sub-IN/F prime
oud C prime decressed oo the L/D sub-zero ratio iacreased
frem 0.9 to 2, and :ben the P sud-IN/F prime oudb C ratie
become constant. Thui, an imnfimitely loag cylinder vas one
having sa L/D oeud-3ero retie 22, the effect of the ead
closure oa the behavior of the cyliader becoming megligible
at o distance 21 dism from (te edge

R-697
Air Revitaliastion Unit for Sealed Survivel Shelters, Oct
1970, D. §. Williems, AD71416)

An sir revitslization uait for use vith sesled survivael
shelters without aa extermal power supply was develiped
The unit is cepsble of aupplying oaygen to and removing
carbon dioxide and odors from a 100-sam perscanel shelter
for a 24-hr period. The systes utilizes (1) a dry chemical
absorbent (bdaralyme) for carbea dionide resoval, (2) pres-
sure cylinders for the oxygen supply, (3) sa activsted
charcoal filter te remove odors, amd (4) & battery-powvered
fen for sir circulation. A prototype unit was Cdesigned,

febricated, and tested. Following tests of {individusl
components, & 14-hr continuous test of the unit wes com-
pleted. 13 gemersl, the test results for the chemical,

mechanical, and structursl sepectes of the atr revitalisation
unit were affirmstive. A similar ssscssment cannot be made
for the human elemeat inherently tavolved with the operation
of the unit.

R-698
Toxicity of the Off-Gas Products From Diver Noses, Oct 1910,
H. P. Vind, C. V. Mathews, ADT14143

NCEL was requested to sscertain the compositioa and
tonicity of compounds off-gassing from diver hoses and to
develop nev acceptance tests for the military specifications
for diver hoses. A literature survey disclosed that the
off-gassing would comsist primarily of orgsnic solvents and
would comtein oaly tracer of plasticizers snd detertorstion
products of tudbder. Two acceptance tests were developed ot
NCEL for we~asuring the quantities of orgamic solvents
enitted dy diver hoses. The equipment used cen be purchased
for betweea $2,000 and $3,000. [a both tests, seasurements
of ionizable carbon sre employed as indices of the concen-
trstions of solvent vapors and relsted orgesnic compounds.
In the first test, messurements are sade of the rarbom
conteat of sir coafined in the hoses (or st least / deys.
Concentrations of up to 50 mg/e cubed are permitted. Ia the
second test, sessurements are made of the carbon content of
sir flushed through the hoses st a rate of 3 ft cubed/sin.
Concentrations pf not more tham 0.0l mg/m cubed per foot of
hose or » maximum concentration of & mg/m ubed regardiess
of hose leagth are permitted. The concentration of nearly
any compound that aight off-gas from diver hoses should be
at safe levels in breathing mixtures delivered through hoses
that pass the above tests. [Excepticas are the solveats
carbon disulfide and carboa tetrachloride. Military speci-
fications sust fordid their use ta the fabricstion of diver
hoses .

R-699
Static, Vibretion, and BStadility Analyses of Laminated
Frames, Ocl‘ 1970, S. K. Takehashi, S. B. Dong, AD?714164

A two-dimensional freme of n laminstions with arbitrary
loadings is snslysed by the finite element method. The
element is composed of donded layers, each with a differeat
thickness and different elastic properties. The frame is
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apprenimated by a series of short segeents interconnected at
the nodsl peints. Varistional principles vere spplied to
deternine the celationship between the nodsl point forces
and displacements. A mecroconstitutive lev for leainsted
bosms which tmcludes the effect of transverse shear defor-
metion is presented. This lav (nvelves & composite shape
fector, K squared, which accounts for, on & veighted averag-
ing bdesis, the complen stress astate, the varistions in
strain and metesial properties, the geometiy of the cross
soctions, and the frequency of loading. With the aid of
Coastiglisnos theores, the geometric otiffacse matrin s
derived (or prodlem formulstions for stability snd vibration
uader initial stress. The effect of trsnaverse shear defor-
sstion (s sssessed quantitetively wilh ensaples on planar
structures for which computer codes based on linite elements
were used for the snslysis. The results shov s significent
decrease in the stedility and the frequencies of vibration
uader (aitial losd when the geometrical ceoafiguistion de-
parta from thet assumed for the classical theory.

R-100
Nolding Stremgth of Piles in Ice, Oct 1970, N. §. Stehle,
ADT1416Y

Piles are used in polsr regions for many of the same
purposes as ia “erperate rvegions, includiag foundatioas tor
structures in sreas of permafrost and sce. The bearing
copacity of piles set in permafrost snd ice depends on the
holding, or tamgential adfteexing, strength. Tests were
conducted st NCEL to determine the iafluence of pile saters-
al, shape, grouad temperature, and bachfi)]l on tangentisl
adfreezing atremgth in ice. General criteris tor applica-
tion were developed based om laboratory and .field informe-
tion. It wes concluded that givund and alr tesperstures ate
the most inlluential paremeters (n detersining the pile type
and bachfill. Design load, however, should be based on
tangentisl sdfreesing strength after long-tern loading, this
strength was determined to be one-half to two-thirds the
tangentisl adfreezing strength after no previous loading.

R-701
Epoay (Coatings on VWater-Tenh |nteriors - Part 1i, Perfoc-
ssnce of Test Coatings, Oct 1970, R. W. Drisko, AD8?733IL

Three proprietary epoxy coating systems in different
steel water-storage tank interiors at NAS, Lesoore and NAS,
Point Mugy were periodically inspected and rated over o
3-1/2-yr test period. The conditions of these systems vere
compared to those of a vinyl system which pertormed over
6-yr test period in tanks at NAS, Lemcore. All systems
provided good general protection fro@ corresion, but all
tanks had pinpoint rusting along sharp edges and seams to
some extent, and blisterimg of the costing to some entent.
The Plasite 7133 aystem performed best of all. Because of
the small smounts of electrical curreat required for cathod-
ic ptotection, tanh-to-water potentials were difficult to
saintain ot & constant Level. Also, holes in the bottoa of
a storage tank were successfully patched with a fiberglass-
reinforced polyester system.

R-7018

Epoxzy Coatinge on Water-Tank Intertors, Part 11. Perfor-
mance of Test Coatings, Dec 1973, R. V. Drisko, A. F. Curry,
AD9L7009L

Three proprietary epony coating systems in different
steel water storage tanka at NAS, Lemoore and NAS, Point
Mugu wvere inspected 8 yr after application. The conditions
of these systeme were compared to those of a vinyl aystem
spplied 2 yr earlier at YAS, Lemoore. The systems in con-
junction with cathodic protection were providing adequate
protection to the tank interiors, but all tanks had pimpoint
rusting along sharp edges and seame at the tank top and
blistering of the costing to some extent. The Plasite 713Y
epoxy coating system performed by far the best. A summary
of good coating practices is presented.



R-102
Cathodic Protection System for Fleet
R W Drisho, ADTISYAG

Moorings, MNov 1970,

A cathodic protection system vas developed for protect-
ing trom corroston both the undervater portion of a mooring
buoy and ite ground tachle. The final design of this eystem
protected both buoy and chawn for 3-1/2 yr, and sulfictent
ginc appeared to rtemain for at least another 6-1/2 yr of
protection The system peiformed well on both o sandy and o
suddy bottoa. The sinc ancdes used vathe ground tachkle were
specially cest on steel chain links to become an integral
part of the chain system The tight riser-chain secured to
the peg-top bduoy had the c(equired electrical continuity to
perait the necessary flow of curreat for protectios, but (t
was necessary to use 8 steel cadle woven through the links
of esach ground leg to achieve electrical continuity there.
A cost anslysis indicates that use of wsuch s cathodic pro-
tection system can result in a considevable reduction in
costs assoctated wilh maintenance of flret moorings .

K-70)
Dynamic Stress Response of Liftirg Lines for Ocesnic Opera-
tions, Nov 1970, €. L. Liu, AD7IS5N1

A vertical 1ift systes wvas field-tested to determine
the validity of en snalytical solution for predicting the
dynawic stress rvesponse of lifting lines in oceanic opera-
tions Synthetic and steel vire ropes handling spherical,
cylindrical, esnd cubical concrete loads were lowered by
winch to depths as great as 3,000 ft. The ship acceleration
and the line-force fluctustion were recorded on magnetic
tape, and lster the time-series dats were digitized and
snalyzed by computer The srasured response functions agree
within 503 with those calculated dy the enalytical solution,
therefove, the proposed analytical solution for frequency
response calculations 18 recommended. A single-guideline,
load-handling systes was field-tested an 1,000 tt of water.
The teat results indicate that a shallow-water, single-line
systes to testrict the wotion of a compact losd during
caplacement 18 teasible, and that the lift line tension s
not aftected by the guideline. Also, perforsance require-
meats {or o motion-compensating vinch were calculeted on the
basis of vertical motions of five ships

R-1704
Creep and Shrinkage of Reinforced Thin-Shell Concrete, Nov
1970, J. R. Keeton, ADI15T70

Creep coeflicients and shrinkage tactors were deter-
sined for specimens of three thin-shell reinforced concreter
consisting of one normal-weight concrete, one sand-
lightweight concrete, and one all-lightweight concrete,
Prismatic specimens were tested {n thicknesses of 1, 2, and
4 in. at atress-eatrength ratios of 0.29 and 0.50. Specimenn
were tested in controlled relative humidities of 25%, 50%,
70X and 100%, with tewperature st 7V F in all locations.
Curves 1avolving surface-area-to-volume ratios were used to
determine time-dependent strains for different humidities,
sizes, and stresses. Squations are presented for creep
coefficients and for shrinkege, curves are presented for
obtaining correction factors to be used in design equaiions.
Correction cutves for unit veight were developed with test
dats from this study. Predicted values for crzep coeffi-
cients and shrinkage agreed with observed data wvhen computed
with equation and correction factors preiented herein.

R-70%
Airfield NMarking Paints (or Asphaltic Pavements, Dec 1970,
R. W. Drisko, AD7167%%

Specially formulated marking paints for striping air-
fields were field tested. The polyvinyl acetate paint at
CBC, Port MNueneme was still in excellent condition & yr
after application. In all cases single-thickness ratings

R-100

wete as good as or better than correspoading doudble-
thickness ratings, espe. ally for the double-thickness alkyd
ratings. The polyvinyl dcetate paint performed best on the
runvay at Guam, but the three oleoresinovs phenolic varnish
patnts and one of the two aslkyd paints performed alightly
better on the roadvay. On s runway a¢ NAS, Point Mugu the
polyvinyl acetate paint perlorsed the b.t of the six paints
tested. Niscellaneous problems with sirtield msarking paints
ot other asclivities are discussed snd solutions preaented.
Laboratory testing included analyzing water-emulsion paints
for posaible use as wsarhing psints sad developing simple
test procedures f(or tdeatifying alhyd and chlorinated resins
in tresh and veathered marking paints.

K- 106
Snov Compaction -- Ilnvestigation of Metamorphism of Snow,
Dec 1970, N S. Stehle, AD716417

Although processing and compacting incresse the density
and bearing capacity of surface snow for use as rosds and
trails, these prucesses have not been able to achieve the
degree of densification that occurs naturslly as snow slovly
wetamorphoses to glacier fce. A study vas made at NCEIL of
the processes and 1afluences of the sajor mechanisms thet
control snov metssorphisa - grain size, pressure, tempers-
ture and solar radistion - in order to provide s basis for
developing better techniques for higher strength snow pave-
ments It was concluded that saximum soow strengtha are
achieved &t or near & critical density of 60 ga/cu cm,
followed by bond growth, or sge hardeniang, at temperstures
betveen -12C and -JC. In addition, as distribution of
applied loads with depth 1s essentisl to the developaent of
operational criteria for such pavemeats, it is recommended
that research be conducted to develop this hnoviedge.

R-107
Ultimate Horizontal Shear Streagth of Prestreased Split
Beams, Jan 1971, S. B. Nosseir, R. K. Murtha, AD717352

This report deals with the horizontal shear resistance
and behavior of prestressed coacrete composite beams when
the intertace 19 selected to pass through the centroid of
the composite section. Composite beams proportioned in this
manner are referred to as prestressed split beams. A total
of eight sieply supported spli. beams were statically tested

with the sajor variables being interface roughness and
reinforcement parameter RF.. (R and F_ are the percent and
yieid point of the wed uanforrmm .!m. the interface.)

All test beams were posttensioned and grouted and had the
same nominal dimensions. Beams with rough interfaces showed
increase in the ultimate horizontal shear strength of

an
about 100 pai over that of duplicate beams with smooth
interfaces. The ductility and the energy absorption cspa-
city The ultimate horizontal shear

increased with RF,.
strength for beams with ﬁ' = 0 was {n excess of 400 psi and
increased at the rvate of xhout 60 psi per 100 psi increase
in RF,. The tvo beams with the highest value of RF, failed
in “‘Iu"‘. In spite of developing slip at the in!erhce.
these two beams developed the calculated flexural resistance
baned on full composite action. The horizontal shear resin-

tance of the test beams failing in horizoutsl shear was such

higher than the computed values based on the ACI code.
R-708
Windows for External or Internal Rydroststic Pressure

Vessels -- Part V. Conical Acrylic Windows Under Long-Term
Pressure Application of 10,000 psi, Jan 1971, J. D. Stachiw,
W. A. Moody, AD718812

Conical acrylic windows of 30-, 60-, 90-, and 120- and
150-degree included angle and 0.500 to 1.250 Y/D (thichness
to minor dismeter ratio) have been subjected in their mount-
ing flanges to 10,000 psi of hydrostatic pressure for 300
and 1,000 hr at ambient room tempersture. The displacement
of the windovs through the flange mounting has been recorded
as & function of time and plotted for the ready refarence of



the desigaer. The magaitude of the viadow displaceseant has
boon found to be o fuaction of Lise, sugle, temperature, /D
tatieo amd pressvie

1t ts recommended that tor safe single suatained opers-
tioa of 1,000 hr duration ot 10,000 pey hydrostatic losding
al asbieoat teaperature Lhe viadows should heve an included
contcal sagle 3 90 deg ond s winimus Y/D retio of 0 130,
For sustsined losdiags in encess of 1,000 Ar the sintoum Y/D
tatio 1o | 000

R-100
Collapetible Sslvege Peatoes Development,
Bayles, D. Taylor, ADSSOAL

Jom 1971, J. )

The SUPSALY and NCEL bhave sansged seopacrate contracts
for the dJdevelopmeat of o sertes of collapsible salvage
poatouns siace lyes The poatoons were sodificstions of
time-tested off-the-she!'f fuel eterage pillov-tanks and
commorcial, collapaidle, bin-type hippiag coatatners. NCKL
srvanged for testing these poatecas and, with the sssistence
of the USNS GEAR (ARS-34) and other government agencies,
rerformed the tests near Saa Clemeate and Anaceps lslands,
st CBC, Purt Nueaeme, and at the Loag Beach Naval Shipyerd,
sll 1a Calttormta The folloving pontoons were tested.

1. Pullow<tank coaliguiation

A Twoe type |, vertically ortented, 2%-long ton
rated Lt capability

» (me type 1, vertically ovtented, 15-long ton
roted Lift capadiinty

¢ Four type l1, norisontally ortented, 23-long
ton vated 110t capadality,

0 Oue type 111, 350,000-1M jaching lift caps-

bilaty

2. Centainer-dia configutation.

-

A. (ue tandewm asaeably of three, B-ton rated lift
copabilty
The type 1, 25-ton rated poatoons fatled, dut the

13-ton stise (of tdentical construction) ves tested satiofac-
torily with the enception of o miner leak. The type 11 and
subsequent (i:ot andifivation of the type Il pontoons per
foreed umsatisfactorily Nowever, a second modification of
the type 11 was teoted settnfactorily

The B-ton container-dim configuration pontoon wvas
successfully tested, 1o the svst eastly handled, appeats to
be the svat rugged, ond (s woll sutted for use i1n multiple
sssembdlios,

Further testing of the 8-tomn poatoon and investigation

of availabtlity of other poutoon fabdrics are vecomsended

R-710
Comentitious Coap for Subdag Caulbing in Salvadle
Nulle, Jan 1971, W. R Lorman, ADBROOSNSL

Cementitious caulbing coapouads of putty-like conste-
teucy were developed tor use (n conjunction with patching
holes in the hulle of USN ships sunk in harbors Select
coapounds were evaluated ta the ocean to ascertain thetr
effectiveness when subjected to simulated salvage condi-
tinas. These compounds aslec were iavestigated in the labo-
ratory relative to the following physical chavacteristics,
workability, setting time, watertightneas, atvength (boad
sad compressive), and length change. Owe coapound appeared
to satialy the following arditarily established physical
roquitements. In 60-ft-deep seavater at teaperatures of
S, oO0F, end SAF (corresponding veapectively to polar,
teaporste, and tropical regtoas), (1) worhability (the
property of the freshly aized compound to resist crusbling
or disiategration while bdeing manipulated undervater during
the caulking operation) sust persist for at least 1/4 hour
after completion of mining, and (2) fimal set (the heginnting
of the hardeming phase) sust occur mwot earlier thas 1/2 hr
tn sny region or later than € Ar in polur regions, & hr (n
temperate vegions, and 2 hr in tropical crogions. The appar-
ently satisfactory compound consists of high-eariy-strength
portland cement, seavater, and cotalysed wetallic powler.

R-101

R=-11

Piotective Costinges lor Steel Piling - Additionsl Date oa
Narbor Eapesure of 10-ft Stmulsted Piling, Feb 1821, R L.
Alumbsugh, A. F. Curry, ADSBIYGIL

T™is report supplesents WCEL Techaicsl Report TR-490,
presenting additional r1esults of the itmvestigation of pro-
tective coating oysteme of various gemeric types that were
applied te 10-1t steel panels. These simulated steel pil-
tngs wvere suspended from o corroston doch i the mouth of
Port Nueneme Nathor so that the bottom portion was in con-
tinuous (mmersion, the middle portion 1n the tidal sone, ond
the tep portion 1n the astmosphere. Nany of Lthese ssme
protective costing systems were aloo exposed on 10-0L angle
rvioa panels drivea tn the surf of the outer harbor at Port
Nueneme so that the top halfl eof the panel was eaposed to the
abrasive sction of the sucrf. Results are given (or costing
systems thal were performing sstisfoctortly st the tiee
TR-490 vas tssued o8 weil a0 & number of additicas] coatings
that have been ezposed since then. Euposure times for the
87 coating syotems enposed om the corvosion doch and the 6%
coating syotems eaposed on amgle i1rom panels (n the surf
vanged from 2 to 15-1/2 yr.

R-7118

Protective Costings for Steel Piling: Additional Dets on
Narbor Kuposute of Tem-Foot Simulated Piling, Mar 1978, R,
L. Alusbaugh, A. F. Curry, ADAOSI304

T™is final report, supplement to CEL Techaical Repert
TR=211, presents additionsl resultes of the fnvestigation of
protective coating systems of vartous generic types that
wore opplied to 10-ft steel panels. These simulated steel
pilings vere suspended from & corrosion dock in the south of
Port Rueneme Narbor so that the bottom portion was im con-
tinuous (mmersion, the middle portion (a the tidal soae, and
the top portion im the otavephere. Resulte are given for
coating systems that were perforeaing satisfactortly at the
time TR-711 vas issued. EKaposure times for the 8% coating
systeme suspended from the corrosion dock ranged fore 9 to
21=1/2 years.

R-112

Nooring Systess for on Expeditiomary Logistic Facility, Fed
1871, R. C. Towme, J. J. Traffalis, ¥W. G. Natch, J. A
Drelichars, § J. Oppedisamo, ADSSIIVS

The purpose of thie study wvaa tco smalyze socriag eys-
tems relative to silitary operations 1a open and sheltered
coastal waters. This (ncluded the development of techaicsi
approaches and options, sssessment of the state-of-the-art,
enamination of the techaical and operational rishs, and
tdentif{ication of cost-elfectivearss indices snd parsaeters
for required performsnce. The state-of-the-art of some
®coring components appears sdequate to meet the mooring load
requirements, but specialised aystems meed to be developed
to meet the criteria imposed by the operational eavironment
of open coastal sites. Dats were obtained for the prepars-
tion of s developmental program for open coastal ecoring
systems. The analysis tucluded the evaluation of imadividusl
equipment options, fdemtification of technological inadeque-
cies requiring research and development effort, an. the
formulstion of meoring concepte.

R-713

Polar Coastruction EKquipment - Constructien Drilling for
Smow, lce, and Frozem Ground, Feb 1971, C. R. Noffman, N. A.
Patge, ADBA2AAIL

A mobile rotary drilling unit with different sugers and
bite was tested for comstruction drilling snd subsurface
exploretion in deep snow, ses ice, fast ice with sand and
rock iaclusions, volcanic voch, and frosen greund (n polsr
regions. The drilling techmiques for this equipment are
descrided, and uttlization of the equipment and techniques
by Naval cemstructiom forces at McMurde Station, Antarctics,



ate cited 1t was c(oniluded that asugers up to J& in b
Jismeter van be used to deidl constzuction holes up to 10 (1t
deep 1n snow and uncoatemineted 1ce Tricone bite up to &
in 10 Jiseecter and tube drill bite up te 16 in in Jdismeter
van be used lor deep drilling 1o snow, 1ce, and ice-vock
conglomerete and tor dJdrilling bules up to 18 ty deep :n
trozen ground snd voliaatc Toch It ts jecommended that
this equipaent be used for constiuctlion and eaplotatory
deslling ta the polat regions The Naval Support Forces,
Antatctics has completed plans to adopt the umit

R-71la
Fconvmivce of Shallow Concrete Sheils, Mar 1871, R J.
Odello, J K Allgood, ADI 1689

A cost study was performed to determine the economic
precticability of lacge conctete shells for use in Naval
shote facilities To accomplish this, the vost ot shallow
tontrete shells 18 compared with the cost of three types of
commonly used tloor and soot systems  Rise-to-span tastivs
were limited (o 3 0]

The results of the study show that shallow concrete
shells (ost less than the (ompatative tools ot S0- to 80-{t
span and floors ol 50« to J00-1t span  bPramples of typical
applicetions are given amd practical aspects ot esbodying
tuntcular shells 1a 2 voaplete structutal system are dis-
cussed

R-71%

Asphidious Asseult Landing Cratt Frogras - Large Vallet
Developaent, Mar 1971, J A  Drelichaiz, R W Julian,
AD721328

To cuaplement the high speed of the advanced cratt
being developed by the amphibious sssault landing craft
program, a need eatsts to consolidate cargo 1tnto lavger unit
loads 10 order to 1epruove the material handling rates at the
terminals of the ship-to-shore cycle  This report documents
the Jdesign, fabricativn, teat, and evaluation of four proto-
type large palliets, 8 x 9 ft 1n ares, cach capable of carty-
ing tour standar?® &0 x 48-in  pallets The prototype pal-
lets include 8 wooden, a folded-plate, an slumioum, and a
strongback design Each pallet tunctioned well with respect
to 1te apecific design criteria, however, no one pallet wes
clearly superior to the other thiee alternatives, and none
tulfilled all the design (riteria

R-71e

Structursl Analysis of & Fuli-Scale Spherical Acrvylic Plas-
tic Pressure Hull, Mar 971, N R Snoey, N. G Katona,
AD&S2098L

This study was 1nitisted to (1) pertorm a finite ele-
ment  structural asnalysis on an scrylic plastic pressure
hull, (2) compare the finite element results with available
experimental .esults, and ()) present an operating -depth
curve and make gsecommendstions for future designs The
design analyzed was 4 pressure hull incorporating 12 spheri-
val pentagons of acrylic plastic bonded together to form &
sphere with an outside diameter of 66 1n. and & wall thick-
ness of 2.5 in.  Steel peurtrations were located at the two
poles. The experimental cesults were obtsined trom strain
page datas from two independent pressure tests to 500 psi on
two acrylic plastic hulls of the same design

The finite element analysis of the hull structure
pleaced particular emphasis on the scrylic plastic-steel
boundary. The boundary conditious at the acrylic plastic-
steel interface were twu extreme cases, (ined and free. A
time-dependent yield-farlure criterton ftor acrylic plastac
was combined with the structural analysis to provide an
operating depth curve as & function of both time and temper-
ature.  Compavison of the finite element and experimental
results indicated excellent agreement. At & temperature of
70F and a maximum of 50 hr load duration, the acrylic plas-
tic hull can operate to 1,000 (t with a safety factor of 1.5
based on yield and & satety factor of 2.6 based on collapse.

Design tecommendations are slso preseited to provide guide-
lines tor future design of the hull and its integration with
an undetsnea vehicle

K-717
lmpact of Contsinerisacion on the Adva ~ed Landing Craft,
Mar 1971, R. W Julisw, ADI216¥2

This report documents an investigatio * the impact of
containers on the advanced landing cratt v -t development
by the amphiuious asesult landing craft programs

Milstaty and civilian (ontainer concepts were studied
to 1dentity those containers that aight be used in asphibi-
ous opetations The compatibility of ciaft and containers
was investigated, inuviuding the equipment and loads the
craft must handle to i1ncorporate contsiners Various means
of off-loading the (ontainers at or on the beachh were ane-
lyzed The 1results indicate that small containers are
compstible with all cratt, while large contatners, suca
the 8 x 8 x J0-tt container, ave compatible with all except
the smallest landing craft (30,000-1b payload), which caanot
hsndle these containers loaded to their wmaxisum pross
weight.  Rough terrain forklifta with appropriste cspacities
and tittings sie the best equipment for off-loading con-
tainess, except for the case of 8 x 8 x 20-1t containers in
the smaller landing craft.

K-718
Precision Mapping of the Seafloor, Mar 1971, R. D
Hitchaook, ADSA2ASIL

State-ot-the-att systems for mapping the seafloor with
telatively high precision ste described. The systems are
(1) multibeam sonat system operating tiom surface vessel and
providing r1eal-time readout of bottom contours, (2) side-
suan sonar on deep-towed vehicle, using dats from two sepa-
rate surveys at ditfterent elevations, and (3) stereo-
vamera system operated from & low-flying sanned submersible.
An  eaperimental side-.can interferometer system is also
discussed.

Component vando: ervors are assumed tor each systea,
and average resultant horizontal and vertical mapping errors
are computed relative to a bottom reference point. Coapo-
nenl systematic ervor: are assumed for the side-scan and
stereo-camera systems, and overall mapping errors are com-
puted relative to a botom reteren~e point. Cost analyses
ate made of the side-scan and sterec comera system.

Results of the error and cost analyses indicate that
the side-scan interfeiomete - system could be developed to
the point where i1t would be suitable tor determining the
topography of a seatloor site to be used tor a fixed bottom
installation.

R-719

Revovery, Inapection, and Analysis of World War 11 Afrcreft
After 20 Yr at 560 Fathoms (U), Mar 1971, J. F. McCartney,
J P. Sandlin, J. F Jenkina, J. S. Muracks, D. G. True,
Contsdential, AD514358

R-120

lce Engtineering-Material Properties of Saline Ice for a
Limited Range of Conditions, Apr 1971, J. E. Dykins,
ADARIR4O]

lncieasing operational use of ice areas in polar re-
gions has intensified the need for improved knowledge,
techniques, and procedures for utilization of polar ice in
shore-based activities and floating platforms. A linear
equation relating flexursl strength (rupture sodulus) with
brine volume was developed for temperature range -2C to -10C
for normal seawster ice. The analysis included data from
large field-tested beams and swall ladborstory-tested heams.
The stresa-strain relationship for the small laboratery
heams tested for temperature i ige =4